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REPORT. 


To  his  Excellency  R.  W.  Waterman,  Governor  of  the  State  of  California: 

Sir:  In  accordance  with  the  provisions  of  the  Political  Code,  I 
have  the  honor  to  present  the  report  of  the  Regents  on  the  progress, 
condition,  and  wants  of  the  University  of  California  during  the  past 
two  years.  This  document  also  includes  the  biennial  report  of  the 
Dean  of  the  Faculty  of  Letters  and  of  the  Faculties  of  Science,  re- 
ports from  the  heads  of  the  various  departments  at  Berkeley,  and 
from  the  Director  of  the  Lick  Observatory,  and  reports  from  the 
Deans  of  the  affiliated  professional  colleges;  thus  giving  an  insight 
into  the  detailed  workings  of  every  part  of  the  University. 

I  have  transmitted  these  reports  in  full,  though  it  is  not  customary 
to  do  so,  because  I  wished  to  give  in  their  own  language  the  views  of 
these  gentlemen  respecting  the  wants  and  the  policy  of  the  depart- 
ments under  their  charge.  While  I  do  not  always  indorse  their 
views,  it  seemed  to  me  they  were  entitled  to  an  opportunity  to  ex- 
press them,  and  to  have  a  candid  hearing. 

In  my  own  report,  I  have  noted  what  I  thought  the  most  pressing 
wants  of  the  University,  but  I  desire  to  say  that  we  do  not  ask  for 
any  special  appropriations,  but  we  indicate  these  wants  partly  to 
show  how  the  efficiency  of  the  University  is  hampered  by  its  lack  of 
facilities,  and  partly  in  the  hope  that  some  generous  citizen  may 
come  to  our  relief,  and  build  himself  an  indestructible  monument 
while  he  helps  the  cause  of  good  education. 

I  also  send  with  this  document  the  reports  of  the  Secretary  of  the 
Board  of  Regents  for  the  two  fiscal  years  ending,  respectively,  June  30, 
1887,  and  June  30,  1888,  and  I  beg  to  refer  you  to  these  reports  for 
further  information  respecting  our  material  affairs,  such  as  the  state 
of  the  finances  and  the  condition  of  the  buildings  and  grounds.  The 
Secretary's  reports  contain  other  matters  where  the  action  of  the 
Board  of  Regents  affects  directly  the  internal  working  of  the  Univer- 
sity, such  as  changes  in  the  staff  of  instruction,  degrees  granted  dur- 
ing the  past  two  years,  records  of  donations  to  the  library  and  mu- 
seum, which  are  omitted  here  to  avoid  repetition. 

DETAILS   CONCERNING   INSTRUCTION. 

Turning,  for  the  present,  to  the  consideration  of  the  colleges  at 
Berkeley,  the  report  of  Professor  Irving  Stringham,  Dean  of  the 
FacuJty  of  Letters  and  of  the  Faculties  of  Science,  takes  a  more 
general  view  of  affairs  at  Berkeley  than  the  reports  of  the  Professors 
in  charge  of  departments,  and  gives  the  statistics  of  attendance,  and 
of  the  courses  of  study  there,  and  some  of  the  general  features  of 
student  life.  For  the  more  minute  particulars,  I  respectfully  refer 
you  to  the  published  Registers  of  the  University  for  the  years  1886-7 
and  1887-8,  which  are  transmitted  herewith. 
2p 
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CONDUCT   AND   SCHOLARSHIP. 

The  internal  condition  of  the  colleges  at  Berkeley  is  excellent;  the 
relations  between  the  professors  and  the  students  are  friendly,  and 
there  is  no  friction  between  the  classes.  The  standard  of  scholar- 
ship is  fully  maintained,  or  even  somewhat  advanced  from  that  of 
two  years  ago,  for  although  there  have  been  no  material  changes  in 
the  curricula  during  this  period,  the  inclination  is  constantly  towards 
better  methods  of  study,  requiring  sounder  and  more  thorough  con- 
quest of  the  subjects  in  hand.  In  this  way,  without  change  of  curri- 
culum, the  scholarship  is  steadily  improved. 

PHYSICAL  CULTURE. 

The  Board  of  Regents  in  their  estimate  of  expenditure  for  the  pres- 
ent year  allowed  $3,000  for  the  establishment  of  a  Department  of 
Physical  Culture.  This  has  been  organized  by  the  appointment  of 
Dr.  F.  H.  Payne  as  Director,  and  Mr.  Walter  Magee  as  Assistant.  The 
intention  is  that  every  young  man  shall  undergo  a  thorough  medical 
examination  by  Dr.  Payne  when  he  enters  college.  The  Doctor  will 
then  prescribe  the  form  and  quality  of  exercise  necessary  for  his 
sound  physical  development,  and  Mr.  Magee,  who  is  an  experienced 
instructor  in  gymnastics,  will  superintend  the  exercise  on  the  floor. 
The  young  men  will  be  formed  in  squads  of  about  twenty,  and  all 
exercise  will  be  conducted  under  the  guidance  of  Mr.  Magee.  The 
regular  course  consists  of  half  an  hour  of  active  exercise  on  the  floor 
every  day.  Our  object  is  to  make  perfectly  developed  men,  and  not 
athletes.  The  students  are  delighted  with  the  prospect,  and  have  taken 
hold  of  the  work  with  good  will.  The  Faculty  have  also  caught  some 
of  the  spirit,  and  have  formed  an  exercise  class  among  their  number. 
The  young  ladies,  wishing  to  share  the  same  benefits,  have  formed  a 
class,  which  meets  on  Wednesday  and  Friday  afternoons,  also  under 
Mr.  Magee's  training. 

ATTENDANCE. 

By  turning  to  the  Dean's  report,  it  will  be  seen  that  the  attend- 
ance at  Berkeley  is  steadily  increasing;  the  figures  are  as  follows:  In 
1884-5,  two  hundred  and  forty-one  students;  1885-6,  two  hundred 
and  fifty;  1886-7,  two  hundred  and  eighty-eight;  1887-8,  three  hun- 
dred and  six;  while  in  1888-9,  there  will  be  somewhat  over  three  hun- 
dred and  fifty.  An  inspection  of  the  Dean's  figures  will  show  that 
the  advance  has  been  on  the  English  and  scientific  side  of  the 
University,  mainly  in  the  Course  in  Letters  and  Political  Science 
(the  English  course)  and  the  College  of  Mechanics. 

AGE   OF   STUDENTS. 

The  average  age  of  students  has  advanced  slightly  though  not 
materially  during  the  last  seven  years.  The  annexed  table  gives 
the— 
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Average  Age,  at  Date  of  Admission,  of  Students  Entering  Regular  Courses  (Fresh- 
man Class)  or  Courses  at  Large. 


Year. 

2  ® 

sis, 

Si 

\   1? 

Average  Age. 

Years. 

Months. 

1882                      --- 

18 
18 
18 
18 
18 
19 
18 

1.7 

1883                                                      --- -- 

6.6 

1884                                              

7.2 

1885-86                                             

60 

77 

99 

102 

6.9 

1886-87                                     -     - 

7.9 

1887  88                                                  - 

6.5 

1888                                                  - 

7.9 

PLACES   OF   ENTRANCE   EXAMINATIONS. 


In  June,  1887,  a  change  was  made  in  the  places  of  holding  entrance 
examinations,  by  the  substitution  of  Grass  Valley  and  Chico  instead 
of  Marysville.  Below  is  a  tabular  statement  of  the  number  of  appli- 
cants in  June,  at  each  place,  during  the  last  three  years.  The  Sep- 
tember examinations  are  held  at  Berkeley  only: 


Place. 


Number  of  Applicants. 


Matriculation. 


Law. 


Preliminary. 


In  June,  1886: 

Berkeley 

Los  Angeles  . 
Marysville  ... 

In  June,  1887: 

Berkeley 

Los  Angeles. 

Chico 

Grass  Valley 

In  June,  1888: 

Berkeley 

Los  Angeles. 

Chico 

Grass  Valley. 


38 
7 
1 

37 

10 

1 

6 

60 

13 


CHANGES   IN   THE   REQUIREMENTS   FOR  ADMISSION. 

Changes  have  been  made  in  the  entrance  requirements,  as  indicated 
below;  the  numerals  refer  to  Subjects  described  in  the  University 
Register,  and  numbered  as  follows:  1,  English;  2,  Arithmetic;  3  (a 
and  6),  Algebra;  4  (a  and  b),  Plane  Geometry;  5,  History  and  Ge- 
ography; 6,  Latin;  7,  Latin;  8,  Greek;  9,  Greek;  10,  Ancient  History 
and  Geography;  11,  Physics;  12  (a),  Chemistry;  12  (6),  Botany;  12(c), 
Physiology;  12  (d),  Mineralogy;  12  (e),  Plane  Trigonometry;  12  (/), 
Free-hand  Drawing;  13,  English  History;  14,  English. 

I.  For  the  Literary  Course; — In  1886,  the  requirements  were  Sub- 
jects 1,  2,  3a,  4a,  5,  6,  7,  10,  and  any  two  of  the  Subjects  in  11  and  12. 

In  1887  and  afterwards,  Subjects  1,  2,  3a,  4a,  5,  6,  7,  10,  13,  and  14. 

II.  For  the  Course  in  Letters  and  Political  Science; — In  1886, 
the  requirements  were  Subjects  1,  2,  3a,  4a,  5,  6,  7,  8,  9,  and  10;  or  1, 
2,  3a,  4a,  5,  6,  7,  10,  and  any  two  of  the  Subjects  in  11  and  12;  or  1,  2, 
3  (a  and  b),  4  (a  and  6),  5,  13,  14,  and  any  two  Subjects  in  11  and  12. 
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In  1887  and  afterwards,  Subjects  1,  2,  3a,  4a,  5;  and  either  6,  7,  8,  9, 
and  10;  or  6,  7,  10,  13,  and  14;  or  36,  4b,  11,  12,  and  either  6  or  14. 

III.  For  any  of  the  five  Courses  in  Science  ;— In  1886,  the  require- 
ments were  Subjects  1,  2,  3  (a  and  6),  4  {a  and  6),  5, 13, 14,  and  any  two 
of  the  Subjects  in  11  and  12. 

In  1887  and  afterwards,  Subjects  1,  2,  3  (a  and  b),  4  {a  and  b),  5,  11, 
12,  and  either  6  or  14. 

Applicants  were  allowed  to  offer  the  requirements  of  1887  in  1886. 

The  effect  of  these  changes  was  to  make  Physics  (Subject  11)  pre- 
scribed for  admission  to  any  of  the  five  Courses  in  Science,  and  for 
admission  to  the  Course  in  Letters  and  Political  Science  by  the  third 
alternative  group.  Formerly  in  these  cases,  Physics  was  elective 
with  the  natural  sciences  of  Subject  12.  Furthermore,  in  the  require- 
ments for  admission  to  the  Courses  in  Science,  and  for  admission  to 
the  Course  in  Letters  and  Political  Science  by  the  third  alternative 
group,  Latin  (Subject  6)  was  made  elective  with  English  (Subject  14); 
and  for  admission  to  the  Literary  Course,  English  History  (Subject  13) 
and  English  (Subject  14)  took  the  place  of  two  Subjects  formerly 
selected  by  the  applicant  from  Subjects  11  and  12. 

Within  the  period  covered  by  this  report,  no  changes  have  been 
made  in  the  requirements  for  admission  to  the  Classical  Course. 

ADMISSION   FROM  APPROVED   SCHOOLS. 

A  regulation  was  adopted  by  the  Board  of  Regents  March  4.  1884, 
providing  that  public  schools  may,  upon  application  of  the  Princi- 
pal, be  examined  by  members  of  the  University  Faculty,  and  if  the 
result  be  satisfactory,  graduates  of  those  schools  may  be  admitted  to 
the  University  without  examination,  under  certain  conditions.  The 
plan  has  worked  well,  and  the  privilege  was  extended  on  May  8, 1888,  to 
private  schools.  (See  Secretary's  report  for  June  30,  1888,  page  45.) 
This  plan  has  been  of  great  benefit  in  closing  the  gap  between  the 
University  and  the  schools.  The  High  Schools  have  been  ambitious 
to  gain  the  privilege,  and  already  six  of  them  have  come  into  line, 
viz.:  those  of  Oakland,  San  Francisco,  Berkeley,  Alameda,  Sacra- 
mento, and  Stockton.  We  hope  to  add  others  to  the  list  this  year.  A 
school  may  be  accepted  for  part  of  our  courses,  if  unable  to  maintain 
all  of  them.  Thus  schools  having  no  classical  courses  may  be  accepted 
and  enter  their  pupils  at  Berkeley  for  the  English  and  scientific 
courses  without  examination. 

It  is  an  interesting  question,  what  standing  these  accredited  stu- 
dents maintain  in  the  University  after  entrance,  as  compared  with 
those  who  entered  by  examination.     I  add  a — 


Table  Showing  the  Comparative  Standing,  During  the  Freshman  Year,  of  Students 
Admitted  on  Examination  and  Students  Admitted  on  Recommendation  from  Accred- 
ited Schools. 


How  Admitted. 

1884. 

1885. 

1886. 

Average- 
Three  Years. 

Number. 

Grade. 

Number. 

Grade. 

Number. 

Grade. 

Number. 

Grade. 

On  examination 

On  recommendation  . 

45 
25 

61.9 

68.8 

46 
23 

67.1 
74.2 

57 
26 

71.5 
69.9 

148 
74 

67.2 
70.9 

The  maximum  "  grade  "  attainable  was  95. 
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It  is  evident  from  these  figures  that  the  standing  of  those  entering 
on  diploma  is  little  if  any  above  the  average  of  those  entering  by 
examination.  Of  course,  no  account  is  taken  of  those  rejected  at 
examination}  the  number  of  whom  appears  in  a  subsequent  table. 
Statistics  in  our  possession  show:  First,  the  difficulty  of  keeping  the 
accredited  schools  up  to  our  standard  of  scholarship;  second,  that 
those  who  pass  examination  without  conditions  are  superior  in  at- 
tainments to  the  average  of  those  entering  by  diploma. 

APPLICATIONS   FOR   ADMISSION. 

The  next  table  shows  the  results  for  two  years  of  all  the  applica- 
tions for  admission  to  the  University. 
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ENTRANCE   CONDITIONS. 


It  is  a  matter  of  great  interest,  especially  to  teachers,  to  know  in 
what  studies  the  applicants  for  admission  are  conditioned.     I,  there- 


fore, add  a — 


Table  Showing   the   Percentage  of   Applicants   Conditioned   (or   Failing)   in  the 
Examination  in  each  Subject  of  the  Requirements  for  Admission. 

Note. — In  the  fractions,  the  numerator  shows  the  number  of  applicants  conditioned, 
the  denominator  the  total  number  of  applicants  taking  the  examination  in  the  given 
subject. 


No.  of 
Subject. 


Subject. 


1888. 
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English 

Aritb  metic 

Algebra 

Geometry 

f  United  States  History 

t  Geography 

(  Caesar 

<  Cicero 

(  Latin  composition 

f  Cicero 

J  Vergil.. 

]  Latin  composition 

[  Latin  at  sight 

f  Anabasis 

(  Greek  composition  ... 

f  Anabasis- 

I  Homer 

j  Greek  composition  . .. 

[  Greek  at  sight. 

f  Greek  history 

\  Roman  history 

Physics 

f  Chemistry 

I  Advanced  chemistry . 

I  Botany 

i  Physiology 

Mineralogy 

Plane  trigonometry  ... 

Free-hand  drawing 

English  history ... 

English 


f?r  =  17.8  per  cent  .. 
f$  =  30.38  per  cent  .. 
!§•  =  32.05  per  cent  -. 
U  =  32.00  per  cent  .. 
5^  =  27.63  per  cent  .. 
sV  =  1.25  per  cent  .. 
-=£1  =  15.15  per  cent  -. 
\\  =  34.37  per  cent  .. 
ij  =  40.62  per  cent  .. 
y\  =  35.71  per  cent  .. 
tV  =  31.25  per  cent  .. 
T%  =  30.76  per  cent  -- 
tV  =  12.50  per  cent  . . 

f  =28.57  percent  .. 

|  =  50.00  per  cent  . . 

I  =  14.28  per  cent  __ 

i  =28.57  per  cent  .. 

|  =  33.33  per  cent  .. 

I  =  14.28  per  cent  .. 
TV  =  6.06  per  cent  . . 
r\  =  11.76  per  cent  -. 
i£  =  32.00  per  cent  __ 
T\  =  6.06  per  cent  .. 


H 


--A 


=  00.00  per  cent 
=  10.00  per  cent 


33.33  per  cent 
00.00  per  cent 
44.44  per  cent 
25.64  per  cent 


19.26 
20.40 
40.20 
54.94 
11.70 
2.15 
23.80 
28.20 
75.00 
20.00 
15.78 
65.00 
35.00 


per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent, 
per  cent. 


40.00  per  cent. 


75.00  per  cent. 


=  25.00  per 
=    4.54  per 

■  33.33  per 

■  8.69  per 
=  80.00  per 

■  33.33  per 
=   9.09  per 


cent, 
cent, 
cent, 
cent, 
cent, 
cent, 
cent. 


=  25.00  per  cent. 

■  00.00  per  cent. 

■  11.11  per  cent. 
=  40.67  per  cent. 


WANT   OP   PREPARATORY   SCHOOLS. 


One  very  pressing  want  of  this  University  is  more  feeders  and 
better  feeders  in  the  remote  parts  of  the  State.  Nothing  would  tend 
so  much  to  increase  the  number  of  students,  and  raise  their  scholar- 
ship, as  the  improvement  of  the  preparatory  schools  now  existing,  and 
the  establishment  of  new  ones.  The  lack  of  these  is  one  reason  why 
the  large  majority  of  the  students  come  from  around  the  bay.  It  is 
because  the  schools  are  so  much  better  there  than  anywhere  else, 
except  in  Stockton  and  Sacramento. 

A  glance  at  the  history  of  the  University  will  reveal  some  curious 
facts  connected  with  this  subject.  In  1878-9  the  number  of  students 
at  Berkeley  reached  a  maximum  of  three  hundred  and  thirty-two; 
from  this  point  it  steadily  declined  to  two  hundred  and  fifteen,  in 
1882-3;  from  that  minimum  it  has  advanced  again,  year  by  year,  till 
in  1888-9  it  will  exceed  three  hundred  and  fifty — the  largest  number 
ever  within  our  walls. 


REPORT   OF   THE   PRESIDENT   OF   THE   UNIVERSITY.  13 

The  causes  of  this  movement  are  not  hard  to  find.  They  are,  first, 
the  gradual  raising  of  the  entrance  requirements  of  the  University; 
and  second,  the  separation  of  the  High  Schools  from  the  State  school 
system,  in  1879,  by  the  new  Constitution.  This  remarkable  provision 
was  followed  by  a  decline  in  the  advanced  schools,  which  were  thus 
thrown  on  the  charity  of  local  Boards  of  Education.  This  opposi- 
tion to  High  School  education  was,  perhaps,  natural  in  a  new  State 
just  redeemed  from  the  wilderness,  but  those  times  have  passed  by, 
and  the  period  has  come  to  remedy  the  damage  then  inflicted  on  our 
public  school  system,  and  to  make  such  provision,  as  can  be  made 
under  existing  conditions,  to  so  unify  the  State  system  that  any 
boy  may  obtain  in  the  public  schools  a  sound  preparation  for  the 
University. 

The  question  might  be  raised  whether  the  University  was  not  too 
high  rather  than  the  schools  too  low.  But  a  glance  at  our  course  of 
study  as  compared  with  the  curricula  of  other  colleges  of  reputation 
(see  President  Holden's  Biennial  Report,  1886,  table  opposite  page  18), 
will  show  that  this  is  not  so.  In  some  branches  of  study,  notably 
in  mathematics  and  languages  other  than  English,  our  entrance  re- 
quirements are  hardly  up  to  those  of  tne  best  eastern  colleges.  Now, 
the  honor  of  the  State  is  involved  in  this  as  well  as  the  credit  of  the 
University.  We  must  maintain  an  educational  institution  of  the 
first  order  on  this  Coast.  We  cannot  afford  to  let  our  boys  and  girls 
go  by  our  doors  to  the  eastern  colleges,  because  we  are  unable  to  give 
them  a  first  class  education  here. 

But  there  are  other  reasons,  even  more  cogent,  why  we  must  keep 
up  our  standard.  The  grade  of  the  public  schools  depends  directly 
on  the  grade  of  the  University.  If  we  should  lower  our  standard  of 
education,  the  public  schools  would  be  content  with  what  we  pre- 
scribed as  essential,  and  would  conform  to  the  new  standard.  Now, 
the  general  intelligence  of  the  people  rests  largely  on  the  influence  of 
the  school.  When  the  schools  are  poor  the  people  are  generally 
ignorant.  So  that  the  welfare  of  the  whole  community  is  ultimately 
involved  in  the  maintenance  of  our  standard.  We  must  try  to  keep 
abreast  of  the  best  American  colleges. 

Assuming,  then,  that  the  State  expects  its  University  to  keep  in  the 
front  rank,  let  us  turn  to  our  institutions  of  secondary  education,  and 
we  find  they  form  three  distinct  groups,  without  any  organic  connec- 
tion. First,  the  Primary  and  Grammar  Schools;  second,  the  Normal 
Schools,  partly  overlapping  the  Grammar,  but  not  reaching  the  Uni- 
versity; and  third,  the  High  Schools,  which  are  local  institutions,  cut 
off  from  State  aid  and  varying  in  quality  according  to  the  community 
they  represent,  and  with  very  different  courses  of  study.  Over  all 
these  is  the  University  with  no  power  over  any  of  them  and  having 
direct  connection  with  only  six  High  Schools  through  its  system  of 
entrance  on  diploma. 

The  University  has  thus  accomplished  by  moral  force  what  it  had 
no  legal  power  to  do;  it  has  forged  a  link  of  connection  with  the  pub- 
lic school  system;  and  now  we  want  to  go  on  and  bring  all  the  schools 
in  direct  connection  with  us.  First,  the  Normal  Schools  should  be 
graded  up  to  University  requirements;  thus  two  objects  would  be  ac- 
complished. The  graduates  of  the  Normal  Schools  would  then  be  fit 
to  teach  the  lower  grades  of  the  High  Schools;  and  secondly,  the  Uni- 
versity could  establish  a  chair  of  Pedagogics  and  train  those  Normal 
graduates  who  entered  the  University  in  the  higher  methods  of  in- 
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struction,  while  now  the  graduate  of  the  Normal  School  is  unable  to 
pass  our  entrance  requirements  without  private  instruction. 

In  addition  the  various  advanced  schools,  which  now  pass  under 
the  name  of  High  Schools,  should  be  directly  connected  with  the 
University.  If  unable  to  support  a  classical  course,  they  should  be 
compelled  to  maintain  such  an  English  and  scientific  curriculum  as 
would  lead  up  to  that  side  of  the  University.  And  here  is  the  answer 
to  the  statement  sometimes  made,  that  a  preparation  for  the  Univer- 
sity is  of  no  value  for  ordinary  life.  This  is,  perhaps,  in  some 
measure  true  of  the  classical  courses,  but  certainly  not  of  the  require- 
ments for  our  English  course  and  our  scientific  colleges,  where 
nothing  is  required  which  is  not  of  value  to  any  intelligent  citizen. 

I  believe,  then,  that  such  a  school,  connecting  with  the  English 
and  scientific  courses  of  our  study,  should  be  established  and  main- 
tained in  every  town  having  over  two  thousand  five  hundred  inhab- 
itants, and,  if  possible,  that  in  the  more  sparsely  populated  parts  of 
the  State,  county  schools  should  be  provided  for  of  the  same  grade. 
Then,  as  the  number  of  children  increased,  classical  courses  could  be 
added;  but  even  without  these,  the  whole  State  would  be  brought 
into  direct  contact  with  three  fourths  of  the  instruction  given  at  the 
University. 

CONFERENCES    WITH   TEACHERS. 

The  staff  of  instruction  at  Berkeley  has  sought  to  bring  itself  into 
harmony  with  the  teachers  of  the  State,  for  the  promotion  of  these 
and  similar  reforms,  and  to  this  end  a  series  of  conferences  between 
the  two  bodies  was  proposed.  The  first  of  these  meetings  was  held 
at  Berkeley  on  the  twenty-fourth  of  April,  1886,  of  which  mention 
will  be  found  in  the  last  Biennial  Report  of  the  President  of  the  Uni- 
versity, page  31. 

On  the  thirteenth  of  November,  1886,  an  interesting  conference  on 
the  teaching  of  English  and  of  mathematics  (including  physics)  was 
held  at  the  University.  About  two  hundred  and  fifty  educators  from 
various  parts  of  the  State  attended  this  meeting. 

The  following  resolutions  were  adopted  as  the  sense  of  the  Confer- 
ence in  English: 

Resolved,  That  constant  drill  should  be  had  in  our  Primary  Schools  in  the  careful  use  of 
language,  to  the  end  that  the  vocabulary  of  the  child  shall  be  enlarged  and  his  language 
enriched. 

Resolved,  That  the  study  of  the  English  language  should  begin,  not  with  abstract  defini- 
tions and  rules,  but  with  careful  practice  of  the  language  itself,  and  that  in  this  the  chief 
purpose  should  be  to  cultivate  in  the  child  the  ability  to  discern  the  power  and  the  office 
of  each  word,  and  the  relation  of  words  to  one  another,  and  thus,  in  the  end,  to  enable  him 
to  determine  what  words  to  use  and  how  to  use  them. 

Resolved,  That  the  science  of  the  English  language,  including  in  its  elementary  form  the 
analysis  of  the  English  sentence,  the  distribution  of  its  parts,  the  actual  changes  of  word 
forms,  real  agreements  between  words,  and  the  laws  applicable  to  the  same,  should  be 
carefully  taught  in  the  Grammar  Schools  of  the  State. 

Resolved,  That  the  Conference  reserves  for  further  consideration  its  judgment  upon  the 
question  as  to  the  time  and  condition  under  which  text-book  instruction  in  the  subjects 
covered  by  the  preceding  resolutions  shall  begin  in  the  Grammar  School  course. 

Concerning  mathematics  the  following  resolutions  were  unani- 
mously adopted: 

First.— That  it  is  the  sense  of  this  meeting  that  the  beginning  of  the  study  of  geometry 
should  precede  that  of  algebra. 

Second.— That  the  arithmetic  should  be  completed  at  the  end  of  the  Third  Grade,  and 
that  a  short  review  be  held  during  the  last  six  months  of  the  First  Grade  year. 

Third.— That  the  study  of  some  elementary  forms  of  geometry  should  be  begun  in  the 
Second  Grade  of  the  Grammar  School. 
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In  physics,  it  was  determined  that  the  cost  of  necessary  apparatus 
for  preparatory  instruction  might  be  as  low  as  $100,  and  it  was  voted 
that  the  schools  represented  were  able  to  secure  this  minimum  amount 
of  apparatus,  and,  in  general,  to  meet  the  University  entrance  require- 
ments in  physics. 

No  Conference  was  called  in  1887,  its  place  being  more  than  filled 
by  the  twenty-first  annual  session  of  the  California  Teachers'  Associa- 
tion, which  was  held  at  the  University  during  the  four  days  begin- 
ning with  the  twenty-seventh  of  December.  The  good  results  of  such 
meetings  are  obvious. 

CHANGES   IN   THE   TEACHING   STAFF. 

Complete  statement  of  the  changes  that  have  taken  place  in  the 
teaching  staff  of  the  University  during  the  last  two  years  will  be 
found  in  the  Annual  Report  of  the  Secretary  to  the  Board  of  Regents 
for  the  year  ending  June  30,  1887,  p.  33,  and  in  the  Annual  Report 
of  the  Secretary  for  the  year  ending  June  30,  1888,  pp.  5,  7,  9,  14,  22, 
25,  26. 

Below  will  be  found  complete  statistics  of  the  number  enrolled  on 
the  staff  of  instruction  during  the  last  nineteen  years. 

Table  Showing  the  Number  of  Professors,  Assistant  Professors,  Instructors,  and 
Assistants  in  the  Colleges  at  Berkeley  during  each  Academic  Year — Compiled 
from  the  Annual  Registers. 


Year. 

Pro- 
fessors. 

Asst.  Pro- 
fessors. 

Instruct- 
ors. 

Assist- 
ants. 

Totals. 

1869-70 

8 

10 
10 
12 
11 
14 
15 
15 
16 
15 
14 
14 
12 
13 
15 
16 
18 
20 
18 

1 
1 
2 
1 
1 
1 

..... 

2 
5 
6 

1 

1 

1 

4 

7 

9 

16 

15 

18 

19 

18 

16 

16 

15 

15 

13 

12 

10 

9 

.... 

" 3~ 

6 

7 
6 
4 
3 
3 
6 

.. 

6 

7 

10 

10 

1870-71    ... 

13 

1871-72 

13 

1872-73 

17 

1873-74 

22 

1874-75 

30 

1875-76 

38 

1876-77 

36 

1877-78 

38 

1878-79 

37 

1879-80 

35 

1880-81 

36 

1881-82 

28 

1882-83 

28 

1883-84 

30 

1884-85 

35 

1885-86 

38 

1886-87 

42 

1887-88 

43 

NEW   BUILDINGS. 


The  formal  transfer  of  the  Lick  Observatory  to  the  University  was 
completed  in  June,  1888. 

The  following  new  buildings  have  been  erected  on  the  University 
grounds  during  the  two  years  ending  June  30,  1888: 

(a)  An  addition  to  the  Harmon  Gymnasium,  built  at  a  cost  of 
$2,556  28,  by  State  appropriation;  and  (b)  The  United  States  Agricul- 
tural Experiment  Station  building,  at  a  cost  of  $10,000.  Of  this  latter 
amount,  $7,000  was  derived  from  the  general  fund  of  the  University, 
and  $3,000  from  the  United  States  appropriation ;  this  building  is  now 
occupied  by  the  Agricultural  Department  exclusively. 
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DONATIONS   TO   THE    LIBRARY   AND   MUSEUMS. 

The  donations  to  the  Library  and  Museums  during  the  last  two 
years  will  be  found  recorded  in  the  Annual  Report  of  the  Secretary 
for  the  year  ending  June,  1887,  pp.  55-66,  and  for  the  year  ending 
June,  1888,  pp.  98-118. 

UNIVERSITY    PUBLICATIONS. 

Among  the  publications  of  the  University  within  the  past  two 
years  may  be  mentioned  the  following,  copies  of  which  are  transmit- 
ted herewith : 

On  the  Losses  in  Roasting  Gold  Ores  and  the  Volatility  of  Gold,  by 
Professor  Christy. 

Cardinal  Guala  and  the  Vercelli  Book,  by  Professor  Cook. 

Report  on  Physical  Training,  by  Lieutenant  Harrison. 

A  New  Hydraulic  Step,  by  Professor  Hesse. 

Testing  Materials,  by  Professor  Hesse. 

Report  of  the  Professor  of  Agriculture,  for  the  year  ending  June  30, 
1887,  by  Professor  Hilgard. 

Report  of  Experiments  on  Methods  of  Fermentation  and  Related 
Subjects  during  the  years  1886-87,  by  Professor  Hilgard. 

The  Art  of  Life  —  Commencement  Address,  1887,  by  President 
Holden. 

List  of  Recorded  Earthquakes  of  California,  Lower  California,  Ore- 
gon, and  Washington  Territory,  by  President  Holden. 

Suggestions  for  Observing  the  Total  Eclipse  of  the  Sun  on  January 
1,  1889,  by  Professor  Holden. 

Building  Stones  of  California,  by  Professor  Jackson. 

The  Oaks  of  Berkeley  and  Some  of  Their  Insect  Inhabitants,  by 
Mr.  Rivers. 

List  of  Printed  Maps  of  California,  by  Mr.  Rowell, 

References  for  Students  of  Miracle  Plays  and  Mysteries,  by  Mr.  Stod- 
dard. 

The  Present  and  Future  of  the  University — Commencement  Ad- 
dress, 1887,  by  Regent  Swift. 

Addresses  at  the  Inauguration  of  Horace  Davis  as  President  of  the 
University,  March  23,  1888. 

Formal  Recognition  of  the  Transfer  of  the  Lick  Observatory  to 
the  Board  of  Regents  of  the  University,  June  27,  1888. 

Registers  of  the  University,  1886-87  and  1887-88. 

Circular  of  the  College  of  Letters  and  the  Colleges  of  Science,  1887. 
(Bulletin  No.  6,  Eleventh  Edition.) 

Annual  Announcements  of  Courses  of  Instruction  in  the  Colleges 
at  Berkeley  for  the  Academic  years  1887-88  and  1888-89. 

Annual  Reports  of  the  Secretary  to  the  Board  of  Regents  of  the 
University  for  the  years  ending  June  30,  1887,  and  June  30,  1888. 

Agricultural  Bulletins.  (See  below,  in  Report  of  the  Professor  of 
Agriculture  and  Director  of  the  Experiment  Stations,  p.  75.) 

Publications  of  the  Lick  Observatory,  Volume  I. 

Annual  Announcements  of  the  Colleges  of  Medicine,  Dentistry,  and 
Pharmacy,  for  1887  and  1888. 
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WANTS. 

The  wants  of  the  various  departments  have  been  set  forth  in  some 
detail  by  the  Professors  in  charge,  and  may  be  found  in  their  reports. 
I  will  allude  to  a  few  of  a  more  general  character  which  are  pressing 
upon  us. 

CHEMICAL  LABORATORY. 

There  is  urgent  need  for  the  immediate  construction  of  a  chemical 
laboratory.  The  room  now  used  is  located  in  the  basement  of  South 
Hall.  It  is  too  small  for  our  present  classes,  and  is,  therefore,  over- 
crowded; too  low  in  ceiling,  making  it  ill  ventilated;  and  the 
department  is  very  much  hampered  in  its  usefulness  for  these  rea- 
sons. In  addition,  its  fumes  are  offensive  to  the  other  occupants  of 
the  South  Hall,  and  injurious  to  the  contents  of  the  building;  the 
danger  of  fire  resulting  from  its  presence  is,  moreover,  a  constant 
menace  to  the  very  valuable  collections  stored  under  the  same  roof. 
The  Board  of  Regents  have  under  contemplation  the  erection  of  a 
separate  building  for  the  chemical  laboratory  at  an  early  date. 

MUSEUM   BUILDING. 

The  Museum  ought  to  have  a  separate  fire-proof  building,  where 
its  invaluable  collections  could  be  safe  from  fire.  I  hope  some  large- 
hearted  friend  of  education  will  erect  this  building  for  us,  making 
it  his  lasting  monument. 


The  young  women  at  Berkeley,  over  seventy  in  number,  ought  to 
have  a  hall  of  their  own,  where  they  could  have  comfortable  study 
and  reception  rooms,  with  a  gymnasium,  and  possibly  a  dining  room 
and  dormitories.  Perhaps  some  woman,  interested  in  the  education 
of  her  sex,  will  come  to  our  rescue  in  this  matter. 

DORMITORIES. 

The  accommodations  at  Berkeley  for  students'  rooms  and  board 
are  very  limited,  and  in  most  cases  inferior  in  character.  The  college 
maintains  neither  commons  nor  dormitories,  indeed,  the  latter  were 
forbidden  by  section  twenty-five  of  the  organic  Act;  but  this  clause 
was  dropped  from  the  section  when  it  was  reenacted,  in  1872,  so  that 
the  erection  of  dormitories  is  not  now  prohibited.  A  reference  to 
the  Register  will  show  that  forty-five  per  cent  of  our  students  live 
either  in  San  Francisco  or  Oakland,  and  are  obliged  to  spend  nearly 
three  hours  a  day  in  going  and  coming.  This  enormous  waste  of  time 
and  strength  is  taken  from  the  hours  which  ought  to  be  devoted  to 
study,  physical  exercise,  and  recreation,  and  must  be  a  serious  loss  to 
the  student,  interfering  materially  with  his  scholarship. 

The  scattering  of  the  students,  as  soon  as  the  exercises  are  over, 
prevents,  in  a  great  measure,  the  meeting  of  evening  literary  societies, 
so  common  in  other  colleges,  and  tends  to  keep  down  the  academic 
spirit  which,  rightly  guided,  is  of  great  help  to  any  college. 
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AID   TO   STUDENTS. 

As  tuition  is  free,  there  is  not  as  much  pecuniary  assistance  required 
for  students  at  Berkeley  as  in  those  colleges  where  a  tuition  fee  is  ex- 
acted. Still,  it  is  hard  to  expect  of  a  young  man  to  maintain  a  repu- 
table standing  in  his  studies  and  to  earn  his  livelihood  in  addition, 
when  his  studies  alone  are  presumed  to  be  as  much  as  he  ought  to 
carry.  Some  such  cases  as  these  are  before  us  all  the  time,  and  appeal 
deeply  to  our  sympathy.  A  few  chances  for  employment  about  the 
University  are  at  our  disposal,  amounting  in  all  to,  perhaps,  $2,000  a 
year;  but  a  small  fund  that  could  be  devoted  to  this  purpose,  or  a  few 
scholarships  of  say  $150  or  $200  a  year,  would  be  a  great  blessing  to 
carry  through  college  worthy  men  who,  under  existing  circumstances, 
often  are  compelled  to  deny  themselves  a  liberal  education. 

We  also  need  very  much  some  means  of  assistance  for  graduate 
students.  It  is  of  great  benefit  to  the  University  to  maintain  these 
higher  grades  of  study,  and  to  keep  around  it  a  body  of  these  advanced 
students.  Here,  also,  we  avail  ourselves  of  the  minor  positions  on  the 
staff  of  instruction  and  in  the  laboratories  for  the  support  of  these 
young  men. 

A  few  fellowships,  to  assist  graduates  of  the  University  in  the  con- 
tinuance of  their  studies,  whether  at  Berkeley  or  elsewhere,  would  also 
be  of  great  help. 

THE   HARVARD   CLUB   PRIZE. 

This  is  a  prize  of  not  less  than  $200  awarded  annually  by  the 
Harvard  Club  of  San  Francisco,  to  some  graduate  of  the  University 
of  California;  the  prize  to  be  used  by  the  recipient  in  the  pursuit  of 
post-graduate  study  at  Harvard  College. 

In  1887,  in  accordance  with  the  recommendation  of  the  Academic 
Council,  the  prize,  amounting  to  $250,  wTas  awarded  to  Adolph  Caspar 
Miller,  A.B.,  1887;  and  in  1888,  the  same  amount  was  again  awarded 
to  Mr.  Miller. 

AFFILIATED   PROFESSIONAL   COLLEGES. 

I  am  glad  to  be  able  to  report  that  the  Professional  Colleges  are  all 
in  a  flourishing  condition.  The  desire  for  sound  learning  and  a  high 
standard  of  instruction  animates  them  all,  and  they  have  all  mate- 
rially increased  their  entrance  requirements  during  the  last  few 
years,  and,  in  some  cases,  lengthened  the  term  of  study  required  for 
a  degree.  For  the  particulars  of  Jheir  progress  and  condition,  I  beg 
to  refer  you  to  the  reports  of  the  Deans  of  the  different  colleges,  which 
form  part  of  this  document. 

In  conclusion,  I  ought  to  state  that  for  the  carefully  constructed 
tables  included  in  my  own  report,  I  am  indebted  to  the  painstaking 
diligence  of  Mr.  W.  W.  Deamer,  Recorder  of  the  Faculties  at  Berke- 
ley, and  Mr.  Finlay  Cook,  clerk  to  the  Recorder. 

All  which  is  respectfully  submitted. 

HORACE  DAVIS, 

President. 
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COLLEGES  AT  BERKELEY. 


REPORT   OF   THE    DEAN   OF   THE    COLLEGES   OF   LETTERS,  AGRICULTURE, 
MECHANICS,  MINING,  CIVIL   ENGINEERING,  AND    CHEMISTRY. 


To  the  President  of  the  University  of  California: 

Sir:  I  have  the  honor  to  submit  herewith  the  following  general  re- 
port on  attendance  and  courses  of  instruction  in  the  Colleges  of  Letters, 
Agriculture,  Mechanics,  Mining,  Civil  Engineering,  and  Chemistry, 
for  the  academic  years  1886-87  and  1887-88. 

ATTENDANCE. 

The  following  tables  exhibit  in  detail  the  number  of  persons  en- 
rolled during  the  past  four  years;  (1)  in  the  several  classes  into  which 
the  students  are  grouped,  (2)  in  the  eight  undergraduate  courses.  The 
upper  figures  on  the  left  refer  to  young  men,  the  lower  to  young 
women;  the  numbers  in  lower  right-hand  corner  of  each  group  are 
the  totals. 

Enrollment  by  Classes. 


Enrolled  During  the  Year. 


1884-85. 


1885-86. 


1886-87.    I    1887- 


Withdrew  During  the  Y"ear. 


1885-86. 


1886-87.       1887-88. 


Graduates 

Seniors 

Juniors 

Sophomores 

Freshmen 

At  large 

Special 

Limited 

Totals 

3p 


is 


11 
2 

13 
4 

30 
5 

40 

4 


13 


17 


35 


44 


61 
8    G9 


16 
1    17 


10 
0    10 


36 

22    58 


(53 
6    69 

11 
0    11 

12 
4    16 

27 
18    45 


196 
45  241 


207 
43  250 


29 
5 

37 
4 

45 
5 

68 

8 


34 


41 


50 


76 


14 
1     15 


21 


26 
16    42 


243 

45  288 


8 
4 

2D 
3 

31 
3 


40 
10    50 

75 
18    93 

26 

2    28 

21 

5    26 


15 
0    15 


19 


28 


2 

0      2 

0 

0      0 

4 
0      4 

6 
2      8 

9 
0      9 

6 

0  6 

9 

1  10 

3 

5      8 


252  .    34  39 

54  306        6    40         8    47 


51 
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Enrollment  by  Colleges. 


Enrolled  During  the  Year. 

Withdrew  During  the  Year. 

1884-85. 

1885-8G. 

1 880-87. 

1887-88. 

1885-86. 

1886-87. 

1887-88. 

Classical  Course. < 

Literary  Course < 

Course  in  Letters  and  ( 
Political  Science \ 

College  of  Agriculture- j 
College  of  Mechanics  .  < 

College  of  Mining < 

College  of  Civil  Eng.  . .  { 
College  of  Chemistry  -  -j 

45 
6    51 

26 
26    52 

38 
10    48 

8 

0      8 

10 

o   io 

20 

0  20 

29 

1  30 

20 

2  22 

42 

4    46 

22 

23    45 

51 

14    05 

7 
0      7 

14 
0     14 

23 

0  23 

28 

1  29 

20 
1    21 

48 
4    52 

27 
23    50 

66 

15    81 

6 
0      6 

18 

0     18 

17 

0  17 

37 

1  38 

24 

2  26 

47 
4    51 

20 

20    40 

79 
27  103 

6 
0      6 

22 

0    22 

24 

0  24 

33 

1  34 

21 

2  23 

4 
1      5 

4 
4      8 

11 
1    12 

0 
0      0 

0 
0      0 

8 
0      8 

1 
0      1 

6 
0      6 

5 

0  5 

4 
7    11 

7 

1  8 

4 

0      4 

4 

0      4 

5 
0      5 

5 
0      5 

5 
0      5 

2 

1  3 

1 

4        5 

14 

2  16 

2 

0        2 

4 

0        4 

7 

0        7 

5 

0        5 

9 

0        9 

Totals                            | 

196 
45  241 

207 
43  250 

243 
45  288 

252 
54  303 

34 
6    40 

39 
8    47 

44 

7      51 

Under  the  heading,  "  Withdrew  during  the  year,"  are  included  the 
following : 


1885-86. 

1886-87. 

1887-88. 

3 

16 

20 

1 

40 

4 

2 

37 

4 

47 

3 

Withdrew  informally 

28 

Obtained  leave  of  absence. . 

20 

Dropped  from  the  roll 

0 

Totals 

51 

Of  those  who  had  previously  obtained  leaves  of  absence,  thirteen 
returned  in  1886-87;  three  of  these  were  obliged  to  withdraw  later  in 
the  same  year,  one  for  financial  reasons,  the  other  two  for  reasons  not 
known.  Of  those  who  were  given  leaves  of  absence  in  1886-87,  eight 
returned  last  year,  three  of  whom  were,  before  its  close,  obliged  to 
sever  permanently  their  connection  with  the  University,  two  because 
of  ill  health,  the  third  on  account  of  financial  disabilities.  Two  stu- 
dents have  died  within  the  past  two  years— Livingston  Gilson,  Jr.,  a 
student  at  large  in  the  College  of  Agriculture,  who,  on  account  of  ill 
health,  had  obtained  a  year's  leave  of  absence  in  September,  1886, 
and  Joseph  Alonzo  Norris,  at  the  time  of  his  death,  in  the  summer  of 
1887,  a  member  of  the  Sophomore  class  in  the  College  of  Civil  En- 
gineering. 

Students  asking  for  honorable  dismissal  or  leave  of  absence  have, 
in  the  majority  of  instances,  not  given  the  reason  for  being  obliged  to 
discontinue  their  work  at  the  University,  but  it  is  known  to  us  that 
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in  fifteen  cases  the  cause  was  ill  health,  in  seven  weakness  of  eyes,  in 
thirteen  financial  embarrassment  or  business,  in  two  the  death  of 
a  relative,  in  two  removal  from  this  part  of  the  State,  in  one  desire  to 
study  medicine,  in  one  desire  to  enter  the  College  of  Pharmacy,  and 
in  one  an  expressed  intention  to  spend  another  year  in  preparation 
for  college.  It  is  probable  that  of  the  remaining  forty-five  the  ma- 
jority left  the  University  for  financial  reasons. 

THE   COURSES   OF   INSTRUCTION. 

The  following  table  exhibits  with  some  detail  the  entire  scheme 
of  courses,  as  given  during  the  past  two  years,  and  the  attendance 
upon  each  course: 
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The  following  table  presents  a  condensed  outline  of  the  number  of 
courses  actually  given,  and  the  average  time  devoted  to  each: 


Number  of  Coursks. 

1886-87. 

1887-88. 

Extending  throughout  the  year- 
One  hour  a  week 

2 
12 
11 
14 

2 

2 

10 

Three  hours  a  week.. 

15 

14 

Six  hours  a  week 

2 

Extending  through  one  term- 
One  hour  a  week 

4 
14 
16 
11 

2 

2 

Two  hours  a  week    

19 

Three  hours  a  week.. 

17 

Four  hours  a  week .. 

10 

Six  hours  a  week 

2 

Extending  through  three  terms — 
Four  hours  a  wreek 

1 

1 

Laboratory  Courses  ranging  in  time  from  three  hours  to  eighteen 
hours  a  week 

13 

13 

Total  number  of  courses 

102 

107 

The  following  courses  were  offered,  but  not  given  for  lack  of 
students  wishing  to  elect  them,  or  for  other  cause  : 

In  1886-87,  Philosophy:  XXIII  Kant,  XXIV  Hegel;  French:  II  Ad- 
vanced Course;  Mathematics:  VI  Theory  of  Determinants,  VII  Mo- 
dern Methods  in  Geometry;  Physics:  III  Thermodynamics,  IV  The 
Physics  of  Meteorology,  V  Theory  of  Vision,  IX  Galvanism ;  Chemistry : 
VII  Physiological  Chemistry,  X  Modern  Theories  in  Chemistry; 
Mineralogy:  IV  Economic  Geology,  V  Crystallography  and  Crystallo- 
physics;  Botany:  VI  Advanced  Systematic  Botany;  Civil  Engineering: 
VI  Engineering  Specifications  and  Contracts.     Fifteen  courses. 

In  1887-88,  Philosophy:  IX  Ancient  Development  of  Idealism,  X 
Modern  Development  of  Idealism,  XXIX  Kant,  XXX  Kant;  Greek:  V 
Greek  Literature,  Lectures;  English:  III  The  English  Drama,  X  Ad- 
vanced Old  English;  German:  II  Middle  High  German;  Mathe- 
matics: VI  Theory  of  Determinants,  VIII  Quaternions;  Physics:  III 
Thermodynamics,  IV  Physics  of  Meteorology,  V  Theory  of  Vision; 
Chemistry:  X  Modern  Theories  in  Chemistry;  Geology:  II  Petro- 
graphy, III  Economic  Geology;  Mineralogy:  III  Crystallography  and 
Crystallophysics.     Seventeen  courses. 

In  the  foregoing  tabular  statement  of  the  number  of  students  in 
attendance  upon  each  course,  the  difference  between  the  numbers  of 
those  there  described  as  in  attendance  and  those  passing  final 
examinations  includes  not  only  all  students  who  appeared  at  the 
examinations  and  wTere  conditioned,  but  also  all  students  who  for 
any  cause  wrere  absent  from  the  examinations.  The  percentages  of 
those  wTho  appeared  at  the  examinations  and  passed  them  are  as 
follows: 
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In  1886-87,  sixty-two  and  four  tenths  per  centum;  in  1887-88,  sixty- 
four  and  four  tenths  per  centum  of  all  those  in  regular  attendance. 
The  highest  percentages  of  failure,  as  may  be  seen  by  a  cursory 
glance  at  the  table,  occur  in  the  elementary  courses  in  Mathematics 
and  English.  The  maximum  seems  to  have  been  reached  in  the 
subject  of  Trigonometry,  where  in  one  class  the  percentage  of  delin- 
quents rises  to  sixty-three  in  a  hundred. 

THE   UNDERGRADUATE   COURSES. 

At  the  time  the  Dean's  report  for  1885-86  was  being  written,  it  was 
expected  that  important  changes  might  be  introduced  into  the  cur- 
ricula of  the  Undergraduate  Courses  within  the  next  two  years,  and 
for  that  reason  the  entire  scheme  of  those  courses  was  inserted  in  the 
report.  Our  expectations  have  not  been  realized  and  the  prescrip- 
tions and  elections  in  the  Undergraduate  Courses  remain  substan- 
tially as  they  were  two  years  ago.  It  will,  therefore,  only  be  necessary, 
in  this  connection,  to  refer  you  to  pages  104-109  of  my  former  report. 
There  have  been  a  few  slight  changes,  but  they  are  for  the  most  part 
of  an  unimportant  nature,  such  as  the  insertion  of  a  new  elective,  or 
the  substitution  of  a  new  for  an  old  one,  and  presumably  they  will 
be  explained  in  sufficient  detail  in  the  separate  reports  of  the  Pro- 
fessors 

WORK  DONE  UNDER  THE  AUSPICES  OF  SOCIETIES — ASSEMBLY  LECTURES' 

There  still  exist  at  the  University,  to  some  extent  under  its  aus- 
pices and  maintained  either  wholly  or  in  part  by  members  of  the 
University : 

1.  The  Longfellow  Memorial  Association. 

2.  The  Political  Science  Club. 

3.  The  Berkeley  Choral  Society. 

4.  The  Science  Club. 

5.  The  Engineering  Club. 

1.  The  programmes  of  the  Longfellow  Association  have  consisted 
chiefly  of  essays  and  public  lectures: 

In  1886-87,  an  essay  on  Goethe,  by  Albin  Putzker;  lecture  on 
Edwin  Arnold's  Light  of  Asia,  by  Mrs.  Florence  Williams;  informal 
lecture  on  the  Mediaeval  Drama,  by  F.  H.  Stoddard;  essay  on  the 
Poetry  of  Form,  by  Miss  Mary  L.  White;  Why  I  Love  Burns, 
address  by  Robert  Mackenzie;  Grecian  Art,  lecture,  with  stereop- 
ticon  views,  by  Arthur  M.  Knapp;  A  New  Author,  essay,  by  J.  H. 
Senger;  The  Sonnet  in  America,  essay,  by  J.  C.  Rowell. 

In  1887-88,  five  lectures  by  Mrs.  Florence  Williams  on  Dante's 
Cosmos,  Racine's  Phedre,  Morris'  Sigurd  the  Volsung,  and  Goethe's 
Faust;  essay,  by  Horace  Davis,  on  the  Sonnets  of  Shakespeare; 
a  series  of  five  lectures  on  art,  namely:  The  Mission  of  Art  in 
Human  Life  by  Charles  W.  Wendte,  Japan  as  seen  by  an  Artist  by 
Theodore  Wores,  Landscape  Painting  by  William  Keith,  Some 
Thoughts  on  Art  by  Fred.  Yates,  Realism  in  Art  by  Emil  Carlsen; 
an  Exhibition  of  the  Arundel  Collection  and  of  other  works  illus- 
trative of  early  painting,  through  the  kindness  of  W.  K.  Yickery; 
three  lectures  on  art,  illustrated  by  stereopticon  views,  by  Sidney 
Dickinson,  namely:  The  Alhambra,  Italian  Art,  and  the  Art  Treas- 
ures of  the  Czar;  lecture,  by  Oskar  Guttmann  on  Speech  and  the 
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Necessity  of  Training  for  the  Rostrum,  Ordinary  Life,  and  the  Mimic 
Art;  reading,  by  Charles  Dickens,  from  the  works  of  his  father; 
lecture  on  Emerson  and  Longfellow,  by  Julia  Ward  Howe. 

2.  At  the  fortnightly  meetings  of  the  Political  Science  Club,  papers 
on  the  following  subjects  have  been  read  and  discussed:  Prohibition 
vs.  High  License;  Imperial  Germany;  Representative  Government; 
Knickerbocker  and  Puritan  in  the  Connecticut  Valley;  The  Data  of 
Mexican  Politics;  Some  of  the  Political  Aspects  of  Socialism;  The 
Election  System;  Speculation;  Economic  Lessons  from  the  Chinese; 
Growth  of  Federalism  in  Switzerland;  Nationalization  of  Land;  The 
Legal  Tender  Cases;  National  Control  of  Railroads;  The  Protective 
System;  Personal  Canvass  of  Candidates  for  Office;  The  Future  of 
Representative  Currency;  The  Abolition  of  Slavery. 

3.  The  Berkeley  Choral  Society  has  continued  its  weekly  rehearsals 
in  Literary  Hall,  and  has  given  during  the  academic  years,  1886-87, 
1S87-88,  three  choral  concerts  in  Assembly  Hall,  at  which  have  been 
rendered  mostly  short  classic  pieces  by  Mendelssohn,  Schumann, 
Rheinberger,  Brahms,  Bruch,  Rubenstein,  Gade,  and  others,  in  addi- 
tion to  Dudley  Buck's  cantata,  The  Light  of  Asia,  which  constituted 
the  entire  programme  of  one  of  the  concerts.  Besides  these  there 
have  been  given,  under  the  auspices  of  the  society,  several  instru- 
mental concerts  conducted  by  Hermann  Brandt,  and  one  lecture 
on  Tonic  Sol-Fa  by  S.  B.  McBurney.  The  society  has  in  pros- 
pect for  the  present  winter,  in  addition  to  its  regular  concerts,  a 
series  of  lectures  on  Musical  Forms.  H.  B.  Pasmore  has  directed 
the  rehearsals  and  concerts  of  the  society  during  the  past  two  years. 

4.  The  following  papers  have  been  read  at  the  meetings  of  the 
Science  Club:  Some  Developments  of  the  Charleston  Earthquake, 
by  Joseph  LeConte;  Ores  of  Peroxide  of  H3Tdrogen,  by  W.  B.  Ris- 
ing; The  Nebular  Hypothesis,  by  John  LeConte;  Extension  of  some 
Physical  Conceptions,  by  F.  Slate;  The  New  Element  Germanium, 
by  E.  A.  Schneider;  Investigation  on  the  Orange,  by  F.  W.  Morse; 
Phenomena  of  Phantom  Vision,  by  John  LeConte;  Micro- Analysis, 
by  W.  B.  Rising;  Limitations  of  the  Second  Law  of  Thermody- 
namics, by  John  LeConte;  Berkeley  Oaks  and  some  of  their  In- 
sect Inhabitants,  by  J.  J.  Rivers;  Electric  Treatment  of  Wines,  by  E. 
W.  Hilgard;  Methods  of  Chemical  Analysis  of  Butter,  by  W.  B. 
Rising;  Infinitesimals,  Limits,  and  Rates,  by  Irving  Stringham;  Per- 
manence of  Climate,  by  John  LeConte. 

5.  At  the  meetings  of  the  Engineering  Club,  papers  on  the  follow- 
ing subjects  have  been  presented:  Maintenance  of  Way,  by  William 
G.  Curtis,  Superintendent  of  Track  and  Water  Supply  for  the 
Southern  Pacific  Company;  Gas  Making,  by  J.  B.  Crockett,  President 
and  Engineer  of  the  San  Francisco  Gas  Light  Company;  Construc- 
tion of  the  San  Francisco  Seawall,  by  Marsden  Manson,  Chief 
Engineer  of  the  State  Board  of  Harbor  Commissioners;  Notes  on 
Engineering  Work  and  Works,  by  A.  S.  Hallidie,  President  of  the 
California  Wire  Works;  Analysis  of  Soil  Supposed  to  Possess  the 
Property  of  Preserving  Wood,  by  J.  A.  Chesnut,  student  in  the 
College  of  Mining. 

In  addition  to  the  foregoing  discussions,  conducted  under  the 
auspices  of  University  societies,  there  have  been  given  in  Assembly 
Hall,  by  invitation  of  the  President  or  the  Academic  Council,  the 
following  lectures:  Four  lectures  on  the  Religious  Drama  of  the 
Middle  Ages,  by  F.  H.  Stoddard,  Instructor  in  English  in  the  Univer- 
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sity;  a  lecture  on  the  Identification  of  the  Landfalls  of  the  Early 
Navigators  on  the  Coast  of  California,  by  George  Davidson,  of  the 
United  States  Coast  Survey,  and  Honorary  Professor  of  Geodesy  and 
Astronomy  in  the  University;  a  lecture  on  the  Battle  of  Gettysburg, 
by  General  O.  O.  Howard. 

STUDENT   SOCIETIES. 

In  conclusion  of  this  report  I  desire  to  call  attention  to  the  present 
condition  and  aims  of  the  recently  organized  Durant-Neolsean  Society 
and  the  Students'  Cooperative  Association.  Each  of  these  societies, 
if  properly  conducted,  can  be  made  to  serve  important  student  inter- 
ests, and  a  friendly  cooperation  on  the  part  of  the  University  author- 
ities appears  to  be  desirable.  Mr.  Edelman,  President  of  the  Durant- 
Neolaean  Society,  and  Mr.  Sturtevant,  Manager  of  the  Students'  Coop- 
erative Association,  have,  in  response  to  my  request,  handed  me  the 
following  memoranda: 

"  The  Durant-Neolsean  Society,  formally  organized  on  November  24, 1887,  derived  its  char- 
ter members,  as  may  be  inferred  from  its  name,  from  the  two  old  literary  societies,  the 
Durant  and  the  Neolsean,  which  at  that  time,  although  not  wishing  to  be  called  defunct, 
were  almost  so  in  reality.  There  had  been  a  desire  among  the  members  of  these  societies 
to  form — according  to  a  suggestion  thrown  out  by  Dr.  Levermore — a  Students'  Congress; 
and  since  this  could  only  be  successfully  wrought  out  by  cooperation,  a  good  cause  for 
uniting  was  found-;  and  the  fact  that  the  Durant  and  Neolsean  Societies  were  both  inactive, 
greatly  hastened  the  movement. 

"  Accordingly  a  Students'  Congress  was  formed  under  the  guidance  of  the  Durant-Neol- 
sean Society  ;  that  is  to  say,  all  members  of  the  new  society  were  members  of  the  Congress, 
and  the  latter  was  simply  a  programme  of  the  former,  twice  each  month;  while  a  third 
monthly  meeting  of  the  society,  at  which  the  old  style  literary  programme  was  presented, 
was  held.  At  present,  however,  the  meeting  of  the  Students'  Congress  forms  each  pro- 
gramme. This  form  of  meeting  was  desirable  in  that  the  old  names  of  the  societies  could 
be  kept,  and  minor  transactions  could  also  thereby  be  greatly  facilitated,  since  they  would 
be  carried  on  by  the  society  proper,  which  has  a  set  of  officers  distinct  from  those  of  the 
Congress. 

"  The  formation  of  the  Congress  is  somewhat  mixed.  The  introduction  of  all  bills,  which, 
by  the  way,  are  such  only  as  it  is  competent  for  the  Congress  of  the  United  States  to  pass, 
is  made  by  a  Ministry,  the  leader  of  which  is  appointed  by  the  Speaker — the  elected  pre- 
siding officer.  Upon  the  defeat  of  any  motion  made,  or  bill  presented  by  them,  the  Min- 
istry retires,  to  make  room  for  the  leader  of  the  opposition  and  his  associates.  Certain 
rules  have  necessarily  been  laid  down,  whereby  the  Congress  is  governed,  but  these  are 
few,  and  the  rules  and  regulations  of  the  United  States  Senate  are  followed,  where  they  do 
not  conflict  with  those  adopted  by  the  society. 

"The  first  bill  presented  was 'A  bill  to  regulate  naturalization.'"  This  passed.  Two 
bills  have  been  presented  by  the  existing  Ministry,  the  first  a  copy  of  the  Mills  bill, 
the  second  a  bilUamending  the  Constitution  of  the  United  States,  so  that  hereafter  the 
President  may  be  elected  by  a  popular  vote.    This  latter  bill  is  still  pending. 

"  The  Durant-Neolsean  Society  at  present  consists  of  about  sixty  members,  selected  from 
all  classes.  A  large  membership  is  highly  desirable,  and  eager  debate  is  recommended. 
The  Congress  is  yet  an  experiment,  but  so  far  has  proven  very  successful.  A  hall  for 
regular  meetings,  conveniently  and  appropriately  fitted  up,  is  needed  ;  and  with  increasing 
interest  among  the  members,  the  society  and  its  Congress  must  surely  grow." 

When,  in  1883,  the  Students'  Cooperative  Association  was  founded,  much  doubt  con- 
cerning its  usefulness  and  its  future  was  expressed  by  many  students.  Only  fifteen  could 
be  found  to  enter  into  the  scheme  with  any  enthusiasm.  A  few  principles,  thought 
necessary  to  its  success,  were  formulated  into  a  constitution  and  by-laws,  in  the  preamble 
of  which  the  object  of  the  Association  was  stated  to  be  the  furnishing  supplies  to  stu- 
dents at  wholesale  rates.  At  first  only  text-books  and  stationery  were  included  in  its 
transactions,  but  its  business  operations  have  recently  become  considerably  enlarged,  and 
at  present  extend  to  the  furnishing  of  books  and  stationery  of  all  kinds,  assayers'  sup- 
plies, military  and  gymnasium  suits,  and,  indeed,  everything  purchasable  that  a  student 
may  need.  The  cost  of  these  things  to  the  purchaser  is  the  San  Francisco  wholesale 
price,  plus  a  small  percentage  necessary  to  pay  freight  and  the  general  expenses  of  the 
Association,  and  a  membership  fee  of  $2  50,  paid  once  for  all.  During  the  first  few  years 
the  society's  commission  was  ten  per  centum,  but  at  present  it  is  only  five,  and  sometimes 
much  less. 

In  order  to  realize  the  best  results  of  the  scheme,  the  cordial  cooperation  of  the  entire 
student  body  and  of  the  members  of  the  Faculties  is  necessary.  With  the  patronage  of 
the  entire  University  it  would  be  possible  to  so  increase  the  business  of  the  Association 
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as  to  insure  the  obtaining  of  special  rates  direct  from  publishers  and  manufacturers. 
Experience  has  shown  that,  even  in  such  commodities  as  uniforms  and  gymnasium  suits, 
a  considerable  saving  can  be  made  to  the  student  through  the  agency  of  the  Cooperative 
Association. 

The  business  of  the  rear  1880-87  amounted  to  $3,081  05:  last  year  this  amount  was  in- 
creased by  one  half,  and  the  business  of  the  year  1888-89  will  not' fall  much  short  of  $7,500. 
About  four  thousand  books  have  been  distributed  by  the  Association  during  the  past  two 
years.  This  estimate  includes  a  few  books  which  were  sold  to  persons  not  connected  with 
the  University,  who  were  charged  the  regular  retail  price  of  the  goods. 


Respectfully  submitted. 


IRVING  STRINGHAM, 

Dean. 


LETTERS  AND  LANGUAGES. 
Philosophy. 

To  the  President  of  the   University  of  California: 

Sir:  In  reply  to  your  circular  I  have  the  honor  to  submit  what 
follows. 

The  only  changes  that  have  occurred  since  the  autumn  of  1886 
consist  in  some  re-arrangement  of  the  hours  assigned  for  instruction 
in  the  undergraduate  classes.  According  to  the  "Course  of  Instruc- 
tion" adopted  for  the  Department  by  vote  of  the  Academic  Senate, 
November  5,  1884  (the  full  details  of  which  may  be  found  in  the 
Biennial  Report  of  the  President  of  the  University,  1884),  the  instruc- 
tion in  philosophy  began  in  the  Sophomore  year,  with  a  course  of 
lectures  given  once  a  week.  Experience  has  proved  that  more  ef- 
ficient instruction  will  be  given  by  concentrating  the  time  thus 
assigned  to  the  Sophomore  year  upon  the  courses  provided  for  the 
Junior  year,  making  the  instruction  in  that  year  four  hours  a  week, 
instead  of  the  three  hours  provided  for  in  the  original  "Course  of 
Instruction"  already  referred  to.  Accordingly,  a  resolution  was  pre- 
sented to  the  Academic  Council,  June  6,  1888,  discontinuing  the 
Sophomore  course  in  philosophy,  and  making  the  Junior  courses 
consist  hereafter  of  four  lectures  a  week  during  each  term  of  the 
academic  year;  the  resolution  was  adopted  by  the  Council  and  con- 
firmed by  the  Academic  Senate  at  its  regular  meeting  in  November. 
A  change  similar  in  purpose  was  at  the  same  time  proposed  regard- 
ing the  courses  provided  for  the  Senior  class.  The  original  "  Course  of 
Instruction  "  allotted  three  distinct  courses  of  lectures  to  the  Senior 
class  each  term,  each  of  two  hours  a  week.  The  six  hours  thus 
assigned  are  by  the  new  proposal  distributed  into  two  courses,  one 
of  four  hours  a  wreek  and  the  other  of  two.  This  proposal  wTas  also 
adopted  by  the  Council  and  likewise  confirmed  by  the  Senate. 

The  instruction  this  year  (1888-89)  has  been  conformed  to  these 
changes. 

A  change  in  the  hours  for  the  course  offered  annually  to  graduate 
students,  from  three  a  week  to  four  a  week,  has  also  been  adopted  by 
the  Council,  and  confirmed  by  the  Senate. 

The  entire  new  arrangement  of  lectures  in  the  Department  may  be 
seen  in  the  scheme  subjoined: 
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Course  of  Instruction  in  the  Mills  Professorship  of  Philosophy,  as  amended  by  the  Academic 
Senate,  November  21, 1888. 

Course  I.  Propedeutic  to  Philosophy.  Empirical  psychology,  including  formal  logic, 
deductive  and  inductive.  Four  times  a  week  during  the  first  term  of  the  Junior  year.  Open 
to  all  students  in  Junior  standing. 

Course  II.  Introduction  to  Philosophy.  History  of  European  philosophy,  in  out- 
line. Four  times  a  week  during  the  second  term  of  the  Junior  year.  Open  to  students  who 
have  completed  Course  I. 

Course  III.  Elementary  Ethics,  including  Civil  Polity.  Sketch  of  the  history  of 
ethical  and  political  theories;  critique  of  the  conflict  between  perfectionism  and  hedonism, 
freedom  and  necessity,  optimism  and  pessimism;  investigation  of  the  nature  of  a  state 
and  of  its  bearing  on  the  limits  of  liberty  and  allegiance.  Four  times  a  week  during  the  first 
term  of  the  Senior  year.    Open  to  students  who  have  completed  Course  11. 

Course  IV.  First  Alternating  Course.  Exposition  of  some  principal  movement  or 
conflict  in  the  history  of  philosophy,  by  a  critical  study  of  its  leading  participants;  or  the 
like,  the  subject  being  changed  from  year  to  year.  Twice  a  week  throughout  the  Senior  year. 
Open  to  students  who  have  completed  Course  II. 

Course  V.  Second  Alternating  Course.  Some  additional  topic,  similar  to  that  of 
Course  IV,  and  similarly  changed,  but  drawn,  preferably,  from  the  field  of  practical  phi- 
losophy. Four  times  a  week  during  the  second  term  of  the  Senior  year.  Open  to  students  who 
have  completed  Course  III. 

Course  VI.  Graduate  Course.  First-hand  study  of  certain  philosophic  masterpieces, 
such  as  Plato's  Parmenides,  Thesetetus,  and  Sophist,  Aristotle's  De  Anima,  Kant's  Kritiken,  or 
Hegel's  Phxnomenologie  des  Geistes;  etc.  Four  times  a  week  throughout  the  year.  Open  to 
graduates  having  the  necessary  acquaintance  with  the  elements  of  philosophy,  and  the 
requisite  knowledge  of  the  languages  in  which  the  works  are  written. 

As  to  the  present  needs  of  the  Department,  they  are  briefly  two, — an 
increase  in  the  library  resources  available  for  it,  and  an  increase  in 
the  teaching  force.  These  needs,  and  the  grounds  of  them,  are  clearly 
pointed  out  in  the  last  Biennial  Report  of  the  President  of  the  Uni- 
versity.    [See  Biennial  Report,  1886.] 

I  will  here  only  call  attention  to  the  importance  of  giving  the 
head  of  the  Department  sufficient  release  from  the  more  elementary 
teaching  to  admit  of  his  providing  a  greater  variety  of  advanced 
work,  particularly  in  the  development  of  graduate  instruction.  Un- 
der the  present  conditions,  there  is  more  to  do  than  a  single  officer 
of  instruction  can  adequately  attend  to.  Applications  from  graduate 
students  are  coming  in  every  year,  and  the  highest  interests  of 
the  University  require  that  an  ample  provision  shall  be  made  for 
satisfying  these,  and  for  inviting  their  constant  increase.  As  the 
Department,  so  far  as  instruction  is  concerned,  has  hitherto  been  no 
charge  whatever  upon  the  general  fund  of  the  University,  it  may  not 
unreasonably  ask  that,  in  view  of  the  universally  acknowledged 
importance  of  its  subject  in  the  curriculum  of  the  College  of  Letters, 
and  the  very  numerous  attendance  of  its  courses,  an  appropriation 
should  be  made  to  it  from  that  fund.  A  salary  of  $2,400  a  year  would 
probably  be  sufficient  to  secure  the  services  of  a  competent  Assistant 
Professor  of  Psychology  and  Logic. 

The  fact  that  the  Department,  on  beginning  operations  in  the 
autumn  of  1884,  found  hardly  anything  in  the  University  Library  to 
represent  its  literature,  while  the  other  Departments  had  for  years 
been  applying  their  portions  of  the  library  income  to  the  purchase  of 
books  appropriate  to  them,  thus  leaving  this  Department  far  in  the 
rear,  makes  it  reasonable  to  ask  that,  for  a  few  years,  a  larger  portion 
of  the  income  available  for  the  purchase  of  books  be  assigned  to  it 
than  to  the  others.  Could  the  sum  of  $500  or  $600  be  allotted  to  it 
this  year,  for  example,  so  as  to  collect  at  once  certain  works  of  great 
and  present  importance,  the  Department  might  then,  without  relative 
embarrassment  or  inequality,  go  on  in  subsequent  years  with  the 
proportional  allotment  coming  to  it  regularly  in  common  with  the 
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rest.  Another  thing:  the  Library  Committee  of  the  Board  of  Regents 
should  be  respectfully  and  urgently  requested  to  adopt  some  plan  of 
so  disbursing  a  portion  of  the  annual  allotment  that  important  new 
books  may  be  obtained  promptly  on  their  appearance.  Under  the 
existing  arrangements,  a  delay  of  a  whole  year  is  usually  necessary. 
This  is  a  matter  in  which  all  the  Departments  are  equally  concerned. 
Meanwhile,  it  would  add  greatly  to  the  efficiency  of  the  books 
already  at  the  service  of  the  Department,  if  a  duplicate  card-cata- 
logue of  all  the  works  on  philosophy  in  the  Library  were  made,  and 
kept  in  the  philosophical  lecture-room.  It  is  to  be  hoped  that  this 
may  soon  be  ordered  done. 

Respectfully  submitted. 

G.  H.  HOWISON, 
Mills  Professor  of  Intellectual  and 

Moral  Philosophy  and  Civil  Polity. 


History  and  Political  Science. 

To  the  President  of  the  University  of  California: 

Sir:  The  instruction  in  the  Department  of  History  and  Political 
Economy,  as  at  present  organized  for  the  undergraduate  classes,  aims, 
in  the  first  place,  to  lay  the  foundation  for  special  study  in  history 
and  political  science;  in  the  second  place,  to  furnish  such  information 
as  will  afford  a  suitable  preparation  for  the  intelligent  performance 
of  the  public  duties  of  a  citizen.  This  instruction  is  embraced  under 
the  following  ten  courses: 

I.  English  History.  The  general  history  of  England;  special  attention,  however, 
being  directed  to  the  history  and  political  institutions  of  England  in  the  seventeenth  and 
eighteenth  centuries. 

II.  European  History.  The  history  of  continental  Europe  from  the  fifth  century  to 
the  Congress  of  Vienna. 

III.  United  States  History,  (a)  The  social,  political,  and  constitutional  history  of 
the  Colonies. 

(b)  History  of  the  Revolution,  of  the  Government  under  the  Articles  of  Confederation, 
and  of  the  formation  of  the  Constitution;  Principles  of  Constitutional  Law. 

(c)  Political  and  constitutional  history  from  1789  to  1860. 

IV.  Comparative  Constitutional  History.  A  comparative  view  of  the  development 
and  present  condition  of  the  political  institutions  of  the  Western  nations. 

V.  History  of  the  Nineteenth  Century.  A  study  of  the  principal  social  and  politi- 
cal movements  since  the  Congress  of  Vienna. 

VI.  Political  Economy.  A  general  view  of  the  principles  and  laws  of  Political  Econ- 
omy in  its  present  position. 

VII.  Advanced  Political  Economy.  A  critical  study  of  the  history  of  economic 
thought. 

VIII.  Roman  Law:  Jurisprudence.  History  of  the  development  of  the  public  and 
private  law  of  the  Romans;  systematic  and  historical  exposition  of  Roman  Law,  with 
comparative  views  of  the  chief 'modern  systems  ;  the  science  of  Positive  Law. 

IX.  Constitutional  Law  of  the  United  States.  Critical  study  of  the  leading  judicial 
decisions  on  the  Constitution. 

X.  History  of  Political  Theories.  The  history  of  political  thought  and  its  practical 
influence  on  institutions. 

Of  subjects  that  should  be  taught  in  this  Department,  but  are  not, 
because  of  inadequate  teaching  force  and  facilities,  two  especially  de- 
mand attention:  1.  Finance;  2.  The  History  of  Antiquity,  with  special 
reference  to  the  development  of  ancient  civilization.  In  view  of  the 
fact  that  many  students  complete  an  undergraduate  course  without 
having  their  attention  called  to  ancient  civilization  through  the  study 
of  ancient  languages,  it  is  necessary  that  some  other  means  should  be 
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instituted  to  give  them  acquaintance  with  the  art  and  life  of  those 
nations  who  were  the  intellectual  ancestors  of  all  modern  civilized 
nations.  It  is  hereby  recommended  that  arrangements  be  made  for 
giving  instruction  on  these  subjects. 

For  the  successful  execution  of  the  work  already  undertaken  there 
exist  the  following  imperative  wants: 

1.  Books  and  maps.  These  are  apparatus  essential  to  instruction 
in  this  Department.  What  instruction  in  chemistry  would  be  without 
a  laboratory  and  its  proper  equipment,  that,  in  a  very  great  meas- 
ure, is  instruction  in  history  without  maps,  general  and  special,  and 
books  containing  the  authorities,  in  which  the  students  may  expand 
and  verify  their  information.  It  is,  therefore,  hereby  recommended 
that  a  proper  amount  be  appropriated  from  the  funds  of  the  Univer- 
sity for  the  purchase  of  such  books  and  maps  as  are  specially  required 
in  carrying  out  the  established  courses  of  instruction  in  history. 

2.  Rooms  with  chairs,  facilitating  note-taking.  At  present  the 
rooms  that  may  be  used  by  this  Department  are  inadequate  to  the 
needs,  and  the  chairs  in  the  rooms  that  may  be  used  are  ill-suited  to 
the  purposes  of  the  lecture  room. 

Respectfully  submitted. 

BERNARD  MOSES, 
Professor  of  History  and  Political  Economy. 


Greek. 

To  the  President  of  the  University  of  California: 

Sir:  In  accordance  with  your  request  I  would  report  as  follows 
concerning  the  needs  of  the  Department  of  Greek: 

It  is  very  essential  that  Greek  texts  should  be  procured  for  use  in 
the  entrance  examinations  and  for  sight  reading  and  examinations 
in  the  University  classes.  The  two  examinations  for  entrance  each 
year  require  eight  distinct  examination  papers,  each  containing  a 
portion  of  a  Greek  author  in  the  original.  By  the  employment  of 
these  texts  in  the  entrance  examinations,  the  Greek  necessary  to  be 
printed  will  be  reduced  to  such  Greek  words  as  occur  in  the  questions. 
A  materia]  reduction  of  the  expense  of  printing  the  papers  for  these 
examinations  will  thus  be  effected.  The  following  list  contains  the 
texts  necessary  for  the  entrance  examinations.  They  are  published 
by  Teubner,  in  Leipzig,  and  are  the  cheapest  to  be  had. 

Marks. 

30  copies  of  Xenophontis  historia  Graeca,  @  M.  — .90 27.00 

30  copies  of  Plato,  Abteilung  I,  @  M.  — .60 18.00 

30  copies  of  Xenophontis  Anabasis,  @  M.  —.15. 22.50 

30  copies  of  Homeri  Ilias,  Pars  I,  @  M.  — .75 22.50 

It  is  the  policy  of  the  Department  of  Greek  to  occupy  as  much  time 
as  possible  in  the  class-room  in  reading  at  sight  Greek  that  has  not 
been  studied  by  the  class;  and,  further,  to  make  the  student's  advance- 
ment from  one  class  to  another  depend  largely  upon  his  ability  to  read 
Greek  at  sight  in  the  examinations.  The  following  list  contains  the 
texts  necessary  for  the  examinations  in  the  University  classes,  and  for 
sight  reading  in  the  class-room: 
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Bfarka. 

25  copies  of  Xenophontia  commentarii,  (§  M.  — .45 11.25 

13  copies  of  Herodoti,  Vol.  I,    Lib.  1-4,  <§    M  L.35  }  Q1  „- 

12copiesof  Herodoti,  Vol.  II,  Lib.  5-9,  @  M.  1.35/ - 6l"° 

13  copies  of  Odyssea.  Pars  I,  I-X1I,  @ M.— .75)  1Q„K 

12  copies  of  Odyssea,  Pars  II.  XIII-XXIV,  @  M.  — .75/ - -  18-'5 

13  copies  of  Thucydides,  Vol.  I,  Heft  1,  @  M.  1.50  )  „-  .n 

12  copies  of  Thucydides.Vol.il,  Heft  2,<§  M.  1.50  f 6l0U 

13  copies  of  Plato,  Abteilung  V,  @....M.  —  .60  1  irnn 

l2copies  of  Plato,  Abteilung  VIII,  @  M.  —.60/ A0*uu 

13  copies  of  Demosthenes,  Vol.    I,  Pars  I,  @  M. — .75  )  1ft  l- 

12  copies  of  Demosthenes,  Vol.  II,  Pars  I,  @  M.— .75  / i5,'° 

20  copies  of  Aeschyli  tragoediae,  @  M.  1.20 24.00 

13  copies  of  Euripidis  tragoediae,  Vol.  I,  @  M.  1.50)  ~7  rn 

12  copies  of  Euripidis  tragoediae,  Vol.  II,  @  M.  1.50) - — -  6'-0V 

20  copies  of  Sophoclis  tragoediae,®  M.  1.50 30.00 

20copiesof  Lysiae  orationes,  @  M.  1.20 24.00 

10  copies  of  A.eschinis  orationes,  @  M.  —.90 9.00 

5  copies  of  Aristophanis  comoediae,  Vol.    I,  @  M.  1.50.  (  i^oo 

5  copies  of  Aristophanis  comoediae,  Vol.  II,  @  M.  1.50.  J  

Total -.- M.352.00 

Deduct  20  per  cent  allowed  to  LTniversity  Library.. 70.10 

M.281.90 

Estimating  the  mark  at  25  cents .$70  47 

Binding,  estimated  by  the  Librarian  at  12^  cents  per  volume 46  87-J 

Total  cost  of  texts $117  34J 

It  is  my  intention  to  offer  to  the  classical  students  of  the  upper 
classes  a  series  of  readings  of  other  portions  of  the  Greek  authors  than 
those  read  in  the  Greek  course.  These  readings,  supplemented  by 
brief  lectures  and  explanations,  will  be  given  in  the  evenings,  or  at 
such  other  times  as  may  be  found  convenient,  and  will  form  an  addi- 
tion to  the  required  work  in  Greek.  It  is  indispensable  that  the  stu- 
dent should  have  the  Greek  before  him  during  these  exercises,  and 
these  texts  will  give  an  opportunity  for  this. 

Let  me  call  your  attention  to  the  service  rendered  Greek  scholar- 
ship by  the  American  School  of  Classical  Studies  at  Athens.  Opened 
in  1882  by  the  joint  efforts  of  certain  American  colleges,  it  has  steadily 
prospered  up  to  the  present  time.  The  object  of  this  school  is  "  to  fur- 
nish to  graduates  of  American  colleges  an  opportunity  to  study  classi- 
cal literature,  art,  and  antiquities  in  Athens,  under  suitable  direction; 
to  prosecute  and  to  aid  original  research  in  these  subjects;  and  to  co- 
operate with  the  Archseological  Institute  of  America,  as  far  as  it  may 
be  able,  in  conducting  the  exploration  and  excavation  of  classic  sites." 
The  school  is  now  under  the  charge  of  a  permanent  director,  Dr.  Chas. 
Waldstein,  and  owns  in  Athens  grounds,  a  building,  and  a  library. 

The  privileges  of  this  institution  are  offered  to  all  Bachelors  of  Arts 
of  those  colleges  that  contribute  to  its  maintenance,  and  to  all  their 
post-graduate  students  that  have  received  the  degree  of  A.B.  All  the 
leading  colleges  and  Universities  of  America  assist  in  its  support,  each 
giving  the  sum  of  8250  annually,  and  I  earnestly  recommend  that  the 
University  of  California  secure  in  the  same  way  for  its  students  the 
inestimable  opportunity  offered  by  this  foundation  for  broadening 
and  vivifying  their  scholarship. 

Respectfully  submitted. 

GEORGE  WOODBURY  BUNNELL, 

Professor  of  the  Greek  Language  and  Literature. 

5p 


54 


REPORT    OF    THE    PRESIDENT    OF    THE    UNIVERSITY. 


Latin  and  Philology. 


To  the  President  of  the  University  of  California  : 

Sir:  During  the  past  two  years  no  important  changes  have  been 
made  in  the  Department  of  Latin,  either  in  the  method  of  instruction 
or  in  the  subject-matter  of  the  courses. 

At  the  beginning  of  this  period,  the  De  Officiis  of  Cicero  was 
added  to  the  regular  work  of  the  Sophomore  year,  but,  with  this  excep- 
tion, the  same  authors  have  been  read,  and  only  slight  changes  have 
been  made  in  the  selection  of  works  from  the  authors. 

The  number  of  students  in  the  several  courses  has  varied  consider- 
ably. The  number  presenting  themselves  for  the  examinations  in  the 
various  courses  is  shown  in  the  following  table: 


1887-8. 


Freshmen,  Course  I  ... 
Sophomores,  Course  II 

Juniors,  Course  III 

Seniors,  Course  IV 

Archaeology,  Course  V. 
Literature,  Course  VI  . 

Linguistics 

Comparative  Philology 


First  Term. 


Second  Terra. 


First  Terra. 


Second  Term. 


10 


36 

34 

28 

27 

13 

15 

15 

15 

9 

4 

9 

5 

This  Department  seriously  needs  the  full  time  of  two  instructors. 
With  Freshmen  and  Sophomore  sections  of  the  size  here  indicated, 
the  time  of  one  instructor  is  or  should  be  fully  occupied;  but  when 
to  this  is  added  the  greater  part  of  the  work  of  the  Recorder's  office, 
the  class  work  must  necessarily  suffer  in  consequence. 

The  Department  is  further  seriously  impeded  in  its  effectiveness  by 
the  lack  of  wall  maps,  and  there  should  be  at  once  provided  Kiepert's 
wall  maps  or*  Italy,  Rome,  Greece,  Asia  Minor,  and  Spain. 

There  should  further  be  immediately  provided  in  the  library  cer- 
tain standard  works  of  reference  for  the  study  of  Roman  Archaeology 
and  Literature,  which  ought  not  properly  to  come  out  of  the  meager 
annual  appropriation  of  this  department  for  the  purchase  of  books. 
As  the  least  which  should  be  done  in  this  respect,  I  would  suggest  the 
purchase  of  Marquardt  &  Mommsen's  Handbuch  der  Romischen  Al- 
terthumer,  such  volumes  as  have  already  appeared  of  Iwan  Miiller's 
Handbuch  der  Classischen  Alterthumswissenschaft,  Overbeck's 
Pompeji  (fourth  edition),  Teuffel's  Romische  Literaturgeschichte 
(there  is  an  English  translation,  but  the  German  original  is  later  and 
preferable),  Ribbeck's  Romische  Tragoedie,  and  Vanicek's  griechisch- 
lateinisches  etymologisches  Worterbuch.  (Knowledge  of  German  is 
not  absolutely  essential  to  the  use  of  the  last  of  these  books.) 

I  wish  here  to  emphasize  the  importance  of  the  study  of  German 
for  all  students  of  Latin  and  Greek.  The  latest  monumental  works 
on  Roman  Literature  and  Archaeology  are  in  that  language,  and  have 
not  been  (probably  will  not  be)  translated  into  English.  The  classi- 
cal student  finds  himself  constantly  confronted  by  problems  which 
even  a  fair  knowledge  of  German  would  enable  him  easily  to  solve, 


REPORT   OF   THE    PRESIDENT   OF    THE    I'M VKKSITY.  55 

and.  aside  from  the  fact  that  German  plays  a  very  important  part  in 
the  comparative  study  of  language,  the  chief  works  relating  to  the 
science  of  language  are  in  German. 
Respectfully  submitted. 

ALBERT  A.  HOWARD, 
Professor  of  the  Latin  Language  and  Literature. 


English. 

To  the  President  of  the  University  of  California: 

Sir:  The  progress  of  the  Department  of  English  during  the  past 
two  years  has  been  largely  due  to  the  wisdom  of  the  Regents  in 
appointing  an  Instructor.  Two  advantages,  or  rather  three,  resulted 
from  this  action:  the  Freshman  class  was  brought  into  closer  rela- 
tions with  the  instructor  in  themes,  and,  since  the  Professor  and 
Assistant  Professor  were  relieved  from  a  certain  amount  of  drudgery, 
all  were  enabled  to  plan  and  prepare  for  additional  courses,  and  to 
publish  the  results  of  original  investigation.  Each  of  these  advan- 
tages may  demand  a  word  of  explanation. 

And  first,  the  Freshman  year  is  the  only  one  in  which  systematic 
class-room  instruction  in  English  is  given  to  all,  or  nearly  all,  of  the 
regular  students  in  the  University.  After  that  period,  the  students 
divide,  some  continuing  this  subject,  and  others  being  diverted  from 
it  by  their  own  choice  or  the  necessities  of  their  course.  Hence  it  is 
imperative  that  this  year  be  devoted  to  that  branch  which  is  indis- 
pensable to  all,  the  study  of  prose  style  as  exemplified  by  certain 
modern  masters.  All  will  have  occasion  to  write,  and  therefore 
to  all  the  mechanism  of  prose  writing  must  be  displayed,  and  some 
of  the  secrets  of  strength,  simplicity,  and  grace  revealed.  But  such 
theoretical  instruction  would  be  of  comparatively  little  value,  were 
no  practical  application  made  of  the  principles  to  which  attention 
has  been  directed.  Practice  in  writing  is  therefore  insisted  upon, 
and  the  intervals  between  successive  papers  are  made  so  short  that 
ease  is  bred  by  habit,  and  the  theme  ceases  to  be  a  far-off  bugbear 
to  be  dreaded,  and,  if  possible,  to  be  avoided.  Xow  it  is  evidently 
important  that  the  instruction  in  theory  and  that  in  practice  should 
be  coordinated,  and  this  requires  that  they  shall,  as  far  as  possible,  be 
in  the  hands  of  the  same  individual.  By  the  appointment  of  a  full 
Instructor,  to  take  the  place  of  an  assistant  who  had  charge  of  Fresh- 
pian  themes  only,  this  substantial  benefit  accrues  to  the  largest  class 
in  the  University,  at  the  moment  when  its  members  are  most  sus- 
ceptible, and  most  in  need  of  guidance. 

The  second  advantage  consists  in  the  multiplication  of  elective 
and  optional  courses.  The  field  covered  by  the  English  language 
and  literature  is  vast.  No  one  can  be  equally  familiar  with  all  parts 
of  it.  Hence,  to  give  an  interesting  and  profitable  course,  extending 
over  a  whole  term,  in  an  author  or  subject  not  hitherto  included  in 
the  general  scheme,  may,  and  generally  does,  require  extensive 
study  and  preparation.  The  actual  effect  of  the  appointment  of  an 
instructor  was  that,  whereas  the  Register  for  1886-87  shows  ten 
courses  offered  in  English,  that  of  1887-88  has  thirteen;  the  new 
courses  being  one  in  the  English  Drama,  offered  as  a  Junior  op- 
tional by  Mr.  Stoddard;  one  in  Burke,  offered  as  a  Junior  elective 
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by  myself;  and  one  in  Milton,  offered  as  a  Senior  elective  by  my- 
self. For  the  present  term,  Assistant  Professor  Bradley  offers  a 
Junior  optional  in  The  Novel,  and  I  offer  a  Senior  elective  in  Long- 
fellow's Translation  of  Dante,  in  addition  to  courses  given  previous 
to  1887-88. 

Under  the  third  head,  that  of  original  work,  reference  may  be 
made  to  the  lists  of  publications  appended  to  the  President's  Report. 
Nor  has  such  production  been  confined  to  the  teaching  force  of  the 
department.  Frank  Fischer,  a  graduate  student  pursuing  English 
courses,  has  completed  a  piece  of  work  which  has  been  accepted  for 
publication  by  Modern  Language  Notes,  a  periodical  which  appears 
under  the  auspices  of  the  John  Hopkins  University;  and  the  names 
of  George  D.  Boyd,  Fanny  Cooper,  Alice  K.  Grover,  Adolph  C.  Miller, 
and  Catharine  E.  Wilson  have  already  been  mentioned  in  my  preface 
to  Judith,  an  Old  English  Epic  Fragment  (Boston,  1888). 

The  schools  and  the  public  have  not  yet  fully  responded  to  the 
demand  on  the  part  of  the  University  for  better  preparation  in  Eng- 
lish. The  evil  will  never  be  fully  cured  until  Grammar  School  instruc- 
tion in  the  subject  is  made  much  more  thorough  than  at  present,  a 
consummation  which  may  safely  be  left  to  the  zeal  an  d  good  judg- 
ment of  the  public,  who  will  not  long  permit  that  the  vast  majority 
of  children  shall  be  allowed  to  graduate  from  the  Grammar  Schools 
without  the  ability  to  write  a  neat,  correctly  spelled,  and  well-worded 
letter.  On  the  whole,  the  outlook  is  hopeful,  and  will  be  still  more 
so  when  no  teacher  of  English  receives  a  High  School  appointment 
without  presenting  guarantees  of  special  training  and  fitness  for  so 
responsible  a  position. 

The  most  pressing  needs  of  the  Department  are,  as  I  conceive,  bet- 
ter class-rooms  and  better  salaries.  The  main  room  now  used  by  all 
three  instructors  in  common  is  cheerless,  unattractive,  and  crowded 
by  our  largest  classes.  As  to  salaries,  the  present  provision  of  $1,500 
for  the  Instructor,  and  $1,800  for  the  Assistant  Professor,  is,  in  my 
judgment,  quite  inadequate.  No  men  capable  of  discharging,  in  an 
acceptable  manner,  the  duties  appertaining  to  these  two  posts,  ought 
to  be  offered  less  than  $1,800  and  $2,400  respectively,  sums  no  more 
than  sufficient,  considering  the  expensiveness  of  living  on  this  coast, 
for  suitable  maintenance,  the  purchase  of  needful  books,  and  the 
provision  of  needful  recreation. 

Respectfully  submitted. 

ALBERT  S.  COOK, 
Professor  of  the  English  Language  and  Literature. 


German. 

To  the  President  of  the  University  of  California: 

Sir:  Permit  me  to  submit  an  informal  memorandum  touching  the 
Department  of  the  German  Language  and  Literature. 

1.  The  total  number  of  persons  receiving  instruction  at  present  in 
the  different  classes  is  one  hundred  and  fifty — a  larger  percentage  than 
ever  before  in  the  history  of  the  University,  I  think. 

2.  The  spirit  of  the  students  is  excellent  and  in  sympathy  with  a 
high  literary  aim. 
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3.  Mr.  J.  Henry  Senger,  Ph.D.,  was  appointed  Instructor  in  this 
Department  September  1,  1886  (since  the  last  report). 

4.  An  elective  course  in  Middle  High  German  has  been  added. 

NEEDS   AT   PRESENT. 

» 

1.  That  Mr.  Senger  give  all  his  time  to  this  department. 

2.  That  his  salary  be  raised;  his  present  pay  does  not  nearly  suffice 
for  the  wants  of  a  gentleman  and  his  family. 

3.  A  study  room  for  the  Professor. 

4.  A  small  library  of  reference,  in  particular,  a  copy  of  Grimm's 
Worterbuch  der  deutschen  Sprache.  The  copy  in  the  German  Library 
is  not  handy  enough  for  class-room  use. 

Respectfully  submitted. 

A.  PUTZKER, 
Professor  of  the  German  Language  and  Literature. 


French  and  Spanish. 

To  the  President  of  the  University  of  California: 

Sir:  In  compliance  with  your  request,  I  will  indicate  certain  con- 
ditions creating  what  seem  to  me  pressing  needs  in  my  Department. 

A  year  and  a  half  ago,  when  I  took  charge,  there  were  no  classes  of 
Seniors  and  Juniors;  and  though  now  the  members  in  these  classes 
are  few,  the  hours  are  many  and  crowd  the  hours  of  the  lower  classes. 
Of  the  Sophomore  and  Freshman  classes  the  numbers  are  large,  of 
the  latter  very  large,  being  more  than  thirty  and  sixty,  respectively; 
and  among  the  students  of  each  of  these  classes  there  are  differences 
in  the  degree  of  preparation,  which  work  serious  injustice  to  some. 
The  differences  are  due,  tirst,  to  the  fact  that  those  in  the  Classical 
and  Literary  Courses  are  far  better  prepared  for  instruction  than  those 
in  the  Scientific  Courses,  and,  second,  to  the  greater  or  less  acquaint- 
ance of  the  students  with  French  or  Spanish  on  entering  the  Univer- 
sity. On  the  basis  of  these  differences,  the  classes  need  very  much  to 
be  divided,  and  to  this  end  an  additional  Instructor  should  be 
appointed. 

Respectfully  submitted. 

F.  V.  PAGET, 
Instructor  in  French  and  Spanish. 


GENERAL  SCIENCE. 

Mathematics. 

To  the  President  of  the  University  of  California: 

Sir:  In  response  to  your  request  for  a  formal  report  on  the  changes 
that  have  taken  place  in  the  Department  of  Mathematics  during  the 
past  two  years  and  on  its  present  needs,  I  beg  leave  to  submit  the  fol- 
lowing: 
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During  the  past  two  years,  in  addition  to  the  courses  in  the  element- 
ary subjects  of  Algebra,  Solid  and  Spherical  Geometry, Trigonometry 
and  Analytic  Geometry  of  the  Conic  Sections,  all  of  which  are  pre- 
requisite for  the  Bachelor's  Degree  in  reputable  American  colleges, 
courses  have  been  given,  under  the  direct  management  of  the  mathe- 
matical Department,  in  the  following  higher  branches: 

In  1886-87,(1)  Analytic  Geometry  of  Space,  (2)  Differential  and  In- 
tegral Calculus,  (3)  Differential  Equations,  (4)  Quaternions. 

In  1887-88,(1)  Analytic  Geometry  of  Space,  (2)  Differential  and  In- 
tegral Calculus,  (3)  Differential  Equations.  (4)  Modern  Geometry,  (5) 
Advanced  Analytic  Geometry  and  Curve  Tracing. 

A  course  in  Theory  of  Determinants  was  offered  at  the  opening  of 
the  first  term,  both  in  1886  and  1887,  but  the  number  of  students 
offering  to  elect  it  did  not  warrant  its  being  given.  For  a  like  reason 
the  course  in  Modern  Geometry  was  omitted  in  1886-87,  and  the  course 
in  Quaternions  in  1887-88. 

Detailed  statements  of  the  topics  treated  in  these  courses,  the  num- 
ber of  students  pursuing  them  and  the  text-books  used  are  given  in 
tabular  form  in  the  Dean's  report,  and  need  not  be  repeated  here. 

This  scheme  does  not  differ  in  its  essential  outlines  from  that  which 
was  sketched  and  put  into  operation  four  years  ago;  but  some  of  the 
details  of  it,  especially  as  regards  methods  of  instruction,  have  under- 
gone important  changes.  The  parts  of  it  that  form  the  mathematical 
basis  of  the  courses  in  Engineering,  and  to  which  all  the  others  have 
been  subordinated,  include  the  subjects  of  Algebra  (of  which  element- 
ary Determinants  and  the  Theory  of  Equations  form  a  part),  Geom- 
etry (Solid,  Spherical  and  Projective),  Trigonometry,  (Plane  and 
Spherical),  Conic  Sections,  Analytic  Geometry  of  Space,  Differen- 
tial and  Integral  Calculus  and  Differential  Equations,  and  it  has 
been  the  chief  concern  of  the  Mathematical  Department  to  make  the 
instruction  in  these  subjects  thorough  and  effective.  In  order  to  give 
a  true  account  of  the  changes  which  have  led  to  the  present  methods 
of  doing  this  work,  it  wull  be  necessary  to  recount  a  bit  of  history. 

Up  to  the  time  of  the  entrance  examinations  in  1879,  the  mathe- 
matical requirements  for  admission  to  any  one  of  the  Colleges  at 
Berkeley  had  included  Arithmetic,  Algebra  to  Quadratic  Equations, 
and  the  first  four  books  of  Davies'  Legendre.  In  June  of  that  year, 
after  less  than  a  year's  previous  announcement,  the  requirements  for 
entrance  to  the  Scientific  Courses  were  increased  so  as  to  include  the 
whole  of  Solid  and  Spherical  Geometry,  and  in  the  following  June, 
after  less  than  two  years'  announcement,  they  were  still  further  in- 
creased by  the  addition  of  the  remaining  parts  of  Algebra,  as  far  as 
the  Theory  of  Equations. 

Up  to  that  time  the  mathematics  of  the  Scientific  Undergraduate 
Courses  had  extended  through  three  years,  ending  at  the  close  of  the 
Junior  year  with  the  Integral  Calculus  and  the  Calculus  of  Variations. 
In  consequence  of  the  increased  requirements  for  admission  the  time 
allotted  to  the  mathematics  of  the  Scientific  Courses  was,  in  1880-81, 
curtailed  by  a  year.  But  in  September,  1881,  a  resolution  of  the 
Faculties  was  passed  reducing  the  requirements  in  Algebra  and 
Geometry  to  "Algebra  through  Quadratic  Equations"  and  "Plane 
Geometry,"  so  that  in  1882  the  Freshman  Class  entered  on  the  old 
requirements  plus  Quadratic  Equations  and  one  book  of  Plane 
Geometry. 
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The  time  allotted  to  mathematics  in  the  Undergraduate  Scientific 
Courses  was,  however,  left  as  it  had  been  fixed  the  year  previous,  and 
no  change  has  taken  place  in  this  allotment  since  that  time,  if  we 
except  the  course  in  Differential  Equations,  two  hours  a  week  for  a 
year,  recently  made  compulsory  to  Juniors  in  the  College  of  Mechan- 
ics. The  urgent  problem,  however,  how  to  put  into  two  years  a 
thorough  training  in  Algebra  (including  elementary  Determinants 
and  the  Theory  of  Equations),  Solid,  Spherical  and  Projective  Geom- 
etry, Plane  and  Spherical  Trigonometry,  Analytic  Geometry  of  Conic 
Sections,  Differential  and  Integral  Calculus  and  Analytic  Geometry 
of  Space,  with  an  average  of  less  than  five  recitations  a  week,  has 
been  pressing  for  solution  from  that  day  to  this,  nor  has  it  been  as 
yet  solved  to  our  satisfaction. 

The  good  student  will  thrive  under  any  system  of  competent  in- 
struction, but  the  student  of  only  average  ability,  if  he  be  crowded 
too  hard,  will  not  thrive  unless  special  efforts  are  put  forth  by  his 
instructor  in  his  behalf.  It  was  in  order  to  keep  the  average  student 
upon  his  feet  that  a  series  of  changes  in  our  methods  of  instruction 
was  begun,  which  has  finally  resulted  in  substituting  for  one  of  the 
hours  of  recitation  in  each  of  several  subjects,  three  hours  of  exer- 
cises to  be  worked  at  sight  by  the  students,  usually  in  sessions  of  an 
hour  and  a  half,  under  the  guidance  of  an  instructor.  The  subjects 
of  Differential  and  Integral  Calculus  and  Analytic  Geometry  of 
Space  have  been  taught  in  this  way  during  the  past  two  years,  the 
subjects  of  Trigonometry  and  Analytical  Conic  Sections,  during  the 
past  year. 

An  important  adjunct  of  our  method  is  the  hour  or  hour-and-a- 
half  test-examination,  occasionally  substituted  for  the  semi- weekly 
exercise.  In  this  examination  a  large  number  of  questions — say 
twenty  or  thirty — is  given  out  and  a  limited  amount  of  time — a  few 
minutes  onl3T — is  allotted  for  the  working  of  each  example.  If  the 
work  is  done  at  the  blackboard,  as  it  sometimes  is,  the  results  are 
taken  account  of  by  the  instructor  on  the  spot,  but  if  on  paper,  they 
are  scrutinized  afterwards  and  handed  back  to  the  students  with  cor- 
rections. The  insertion  here  of  the  complete  details  of  this  work 
would  make  this  report  much  too  long,  but  I  have  filed  in  the  Re- 
corder's office  a  description  of  them  as  a  part  of  the  record  of  exam- 
inations. 

This  experiment  has  produced  good  results,  and  the  method  would 
be  applied  to  other  classes,  but  we  have  gone  as  far  in  that  direction 
as  is  possible  with  our  present  staff  of  mathematical  instructors,  and 
it  is  doubtful  if  we  can  continue  the  work  already  begun  without 
additional  aid,  inasmuch  as  the  members  of  the  Mathematical  De- 
partment are  all  at  present  working  beyond  the  ordinary  limit  of 
strength  and  time,  and  should  further  demand  for  higher  courses 
arise,  the  choice  will  have  to  be  made  between  refusing  to  give  them 
and  curtailing  the  time  now  devoted  to  elementary  drill  in  the  lower 
classes.  For  in  fact,  these  sight  exercises  are  at  best  elementary  drill 
in  the  ordinary  essentials  of  the  mathematical  part  of  the  Courses  in 
Engineering,  and  should  be  conducted  by  an  assistant — say  a  gradu- 
ate student  assistant — under  the  guidance  of  the  Professor  in  charge. 
It  goes  without  saying  that  the  time  of  a  Professor,  or  an  Assistant 
Professor,  should  be  given  to  higher  work  when  higher  work  is  de- 
manded.    One  of  the  most  pressing  needs  of  the  Department,  there- 


60  REPORT    OF    THE    PRESIDENT    OF    THE    UNIVERSITY. 

fore,  is  the  appointment  of  a  Professor's  assistant,  to  be  employed  in 
carrying  out  the  details  of  this  elementary  drill. 

But  in  spite  of  the  increased  efforts  that  have  been  made  on  behalf 
of  the  students  in  the  Engineering  Courses,  it  is  still  true  that  many 
of  them  reach  their  Junior  year  with  much  of  the  mathematical  food 
they  have  consumed  but  poorly  digested,  clearly  indicating  that  their 
intellectual  stomachs  have  been  overcrowded,  and  the  same  is  true, 
though  less  seriously  so,  of  many  students  in  the  other  courses.  We 
find  it  necessary,  therefore,  to  turn  in  another  direction  for  their 
relief.  The  secondary  schools  can  and  will  help  us  out  of  our  diffi- 
culty. Already,  with  but  one  exception,  the  High  Schools  whose 
graduates  are  admitted  to  the  Univers^  on  the  recommendations  of 
their  Principals,  have  included  in  their  mathematical  courses  the 
subject  of  Solid  and  Spherical  Geometry,  and  an  advanced  section  of 
seventeen  students  who  entered  in  September  of  this  year  with  this 
additional  subject  to  their  credit,  has  been  formed  in  the  University. 
This  is  sufficient  to  make  it  certain  that  we  can  now  announce  that 
Solid  and  Spherical  Geometry  will  shortly  be  required  as  a  prepara- 
tory subject  of  all  candidates  for  admission  to  any  of  the  Scientific 
Courses,  without  danger  of  being  compelled  to  retrace  the  step  taken. 
Simultaneously  with  this  change  the  requirements  for  admission  to 
all  other  regular  courses  should  be  increased  so  as  to  include  Algebra 
through  Quadratic  Equations,  and  all  of  Plane  Geometry.  There 
should  be  no  hesitation  in  making  these  announcements  at  once.  I 
know  of  but  one  college  of  good  repute  in  America  where  the  mathe- 
matical requirements  for  admission,  either  for  the  Classical  or  Engi- 
neering Courses,  are  so  low  as  they  are  in  the  University  of  California, 
and  many  of  the  small  colleges  throughout  the  country  have  a  better 
standard  in  this  particular  than  we.  (See  the  table  at  page  18,  of  the 
Biennial  Report  of  the  President  of  the  University,  of  the  year  1886.) 

Before  closing  the  part  of  this  report  which  relates  to  courses  of 
instruction,  I  wish  to  reiterate  a  conviction,  often  expressed  to  my  col- 
leagues, that  where  it  can  be  done  with  the  resources  at  hand,  oppor- 
tunity for  the  pursuit  of  higher  courses  in  physical  and  mathematical 
science,  during  the  Junior  and  Senior  years,  should  be  offered  in  some 
systematic  form,  through  regular  alternatives,  to  those  students  in 
the  Colleges  of  Engineering  who  are  now  forced  to  seek  it  in  the 
roundabout  way  of  becoming  students  at  large.  The  Committee  on 
Curricula,  in  its  report  presented  to  the  Academic  Council  a  year  ago, 
formulated  a  scheme  in  which  such  courses  in  mathematics  and  phy- 
sics had  a  place,  but  there  is  no  immediate  prospect  that  the  recom- 
mendations of  this  report  will  be  taken  into  consideration,  and 
meanwhile  I  recommend  that  there  be  offered,  at  the  beginning  of 
the  next  academic  year  and  until  further  notice,  the  following  course 
of  prescribed  and  elective  studies,  to  be  elective  as  a  whole  alterna- 
tively with  the  prescribed  and  elective  work  of  the  Sophomore,  Junior, 
and  Senior  years  in  the  College  of  Mechanics.  All  of  the  courses  laid 
down  in  this  scheme  can  be  given  with  the  resources  at  hand  and 
without  additional  expense  to  the  University.  In  fact,  with  the 
exception  of  the  subject  of  Determinants  in  the  Sophomore  year,  the 
courses  are  all  offered  for  the  year  1888-89,  and,  with  one  or  two  pos- 
sible exceptions,  will  all  be  given. 
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The  classes  of  students  who  might  be  expected  to  elect  the  alterna- 
tive course  here  outlined  are  the  following: 

1.  Those  who,  intending  to  make  mathematical  research  their 
special  vocation,  wish  to  continue  their  mathematical  studies  after 
graduation,  whether  here,  or  in  one  of  the  Universities  of  Europe, 
or  of  the  Atlantic  States. 

2.  Those  who  wish  to  equip  themselves  as  teachers  of  mathematics. 

3.  Those  who,  intending  to  make  physical  research  (theoretical  or 
practical)  their  chief  occupation,  wish  a  thorough  mathematical 
preparation. 

4.  Those  who,  intending  to  become  mechanical,  mining,  civil,  or 
marine  engineers,  wish  a  more  thorough  mathematical  training  than 
is  possible  in  the  short  time  allotted  to  mathematical  study  in  the 
regular  undergraduate  courses  in  the  engineering  Colleges. 

In  reference  to  the  further  needs  of  the  Department,  I  beg  leave  to 
say,  that  equally  as  important  as  the  appointment  of  a  Professor's 
assistant,  is  an  increase  in  the  amount  of  the  annual  appropriation 
for  the  purchase  of  mathematical  books.  The  sum  now  regularly 
appropriated — about  a  hundred  dollars — is  inadequate  to  supply  all 
of  the  important  new  publications  of  the  year,  and  the  whole  appro- 
priation has  frequently  to  be  applied  to  the  purchase  of  a  single 
work,  and  for  the  completion  of  each  of  several  important  sets  of 
serials,  not  yet  contained  in  the  library,  it  falls  considerably  short  of 
the  necessary  amount.  I  do  not  dwell  on  this  item  for  the  purpose 
of  making  complaint,  for  I  believe  the  Mathematical  Department 
receives  its  proper  share  of  the  Reese  Fund,  but  in  order  to  suggest 
the  propriety  of  increasing  the  annual  appropriation  for  the  pur- 
chase of  books  out  of  the  general  University  income. 

Finally,  there  remains  still  the  need  for  a  collection  of  mathemat- 
ical models,  cost,  about  $1,000,  an  item  included  in  the  recommen- 
dations of  the   President's  report  for   1886.     (See  page   71.)     This, 
however,  is  not  a  pressing  need,  as  compared  with  the  others. 
Respectfully  submitted. 

IRVING  STRINGHAM, 
Professor  of  Mathematics. 


Physics. 

To  the  President  of  the  University  of  California: 

Sir:  In  accordance  with  the  request  contained  in  your  circular 
of  the  twenty-second  of  October,  1888,  I  herewith  submit  the  follow- 
ing concise  report: 

(a)  changes. 

1.  In  Experimental  Physics,  during  the  past  two  years,  the  liberality 
of  the  State  Legislature  has  furnished  a  large  and  valuable  increase 
in  the  appliances  for  instruction,  in  the  form  of  numerous  and  deli- 
cate physical  apparatus,  many  of  them  being  instruments  of  precision. 
The  details  of  these  accessions  to  the  physical  apparatus  of  the  Uni- 
versity will  be  found  in  the  report  of  the  Secretary  of  the  Board  of 
Regents. 

2.  With  regard  to  assistance  in  Experimental  Physics,  there  has 
been,  during  the  past  two  years,  an  increase  from  one  half  the  time 
of  one  assistant  to  the  whole  time  of  an  assistant. 
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3.  In  relation  to  the  physical  laboratory,  there  has  been,  during 
the  past  two  years,  no  sensible1  addition  to  the  appliances  for  instruc- 
tion, in  the  way  of  physical  apparatus.  In  the  way  of  assistance, 
there  has  been  an  increase  from  no  previous  assistant  to  one  half  the 
time  of  an  assistant. 

(b)  needs. 

1.  In  order  that  the  various  forms  of  physical  apparatus  maybe 
interchanged,  and  utilized  both  in  the  lecture-room  for  Experimental 
Physics  and  in  the  physical  laboratory,  it  is  very  desirable,  and,  in 
fact,  quite  essential,  that  the  lecture-room  for  Experimental  Physics 
and  the  physical  laboratory  should  be  in  the  same  building  and  in 
convenient  juxta-position. 

2.  More  space  is  needed  for  the  proper  storage  of  the  increase  in 
the  physical  apparatus,  which  has  been  secured  for  illustrating  Ex- 
perimental Physics. 

3.  There  is  urgent  need  for  more  space  for  the  physical  laboratory, 
so  that  instruction  may  begin  earlier  and  a  larger  number  of  students 
may  be  accommodated,  in  order  that  more  time  may  be  given  to 
instruction  in  advanced  courses. 

4.  To  secure  the  above  results,  more  assistance  is  needed  in  the 
physical  laboratory;  and  about  $2,000  is  needed  for  additional  ap- 
pliances for  elementary  instruction. 

5.  Lastly,  I  beg  leave  to  call  attention  to  the  need  of  the  establish- 
ment of  some  central  source  of  electrical  power,  a  portion  of  which 
could  be  made  subservient  to  the  uses  of  the  Department  of  Physics. 

Respectfully  submitted. 

JOHN  LeCONTE, 
Professor  of  Physics. 


Chemistry. 


To  the  President  of  the  University   of   California: 

Sir:  I  herewith  present  a  report  of  the  Department  of  Chemistry, 
as  requested  in  your  note  of  the  twenty-third  ultimo. 

The  following  table  will  show  the  attendance  in  this  Department 
during  the  last  two  academic  years: 


1.  Elementary  Chemistry  . 

2.  Inorganic  Chemistry/. .. 

3.  Chemical  Philosophy  ._. 

4.  Organic  Chemistry 

5.  Qualitative  Analysis  .... 

6.  Quantitative  Analysis. .. 

7.  Physiological  Chemistry 

8.  Blowpipe  Analysis .. 


49 

27 
5 
4 

29 

9 

4 

29 


Chemistry  finds  so  many  important  applications  and  explains  so 
many  phenomena  of  e very-day  observation  that  an  acquaintance 
with  its  rudiments  at  least  should  be  expected  of  every  educated 
person.  This  much  is  necessary  to  understand  the  literature  and 
especially  the  technical  literature  of  to-day.  Every  graduate  of  the 
University  ought  to  have  completed  a  course  in  chemistry  equivalent 
to  Course  I  in  Elementary  Chemistry. 
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It  becomes  a  question  of  great  importance,  whether  this  work  shall 
be  done  at  the  University,  or  at  the  preparatory  school  before  coming 
to  the  University.  There  are  many  reasons,  it  seems  to  me,  why  it 
should  be  done  at  the  preparatory  school.  Every  High  School  will 
be  pretty  sure  to  include  this  subject  in  its  curriculum;  it  is  needed  by 
those  students  who  do  not  intend  to  or  who  cannot  take  the  Univer- 
sity course.  A  year's  time  is  necessary  to  do  this  work  well,  in  a  well 
equipped  students'  laboratory;  and  with  a  systematic  course  of  experi- 
mental instruction.  It  is  too  much  to  expect  for  some  years  to  come 
that  every  High  School- in  this  State  can  do  the  work.  The  first 
requisite  is  capable  and  trained  teachers;  where  these  are  to  be  had 
the  other  essentials  will  soon  be  found.  If  the  graduates  of  the  Uni- 
versity, as  they  go  out  into  the  State  as  teachers -are  trained  to  do  this 
work,  they  will  bring  the  schools  up  to  this  standard.  In  the  mean- 
time it  will  be  necessary  to  provide  this  training  here  at  the  Uni- 
versity and  to  make  it  as  thorough  as  possible.  I  would  emphasize 
the  importance  of  the  laboratory  training  and  the  necessity  of  pro- 
viding suitable  accommodations  for  it.  Our  present  laboratories  do 
not,  and  cannot  well  be  arranged  to  do,  this  work,  yet  it  is  to  be  hoped 
that  when  a  new  chemical  laboratory  is  built,  it  will  contain  suitable 
rooms  and  conveniences  for  this  work.  Students  coming  from 
schools  where  this  elementary  work  in  chemistry  is  done  in  a  satis- 
factory manner,  can  be  excused  from  it  and  allowed  to  use  the  time 
for  other  studies.* 

Attention  should  be  called  to  the  necessity  of  providing  for  labora- 
tory work  in  organic  chemistry.  While  the  number  of  students  is 
not  large,  it  is  growing,  and  the  laboratory  practice  is  needed  if  in- 
struction in  this  branch  is  to  reach  the  highest  efficiency.  The  impor- 
tance of  the  subject  does  not  need  explanation.  The  great  growth  of 
chemical  science  during  the  last  thirty  years  has  been  largely  in  this 
field.  The  great  light  which  it  has  already  thrown  upon  vegetable 
and  animal  physiology  and  pathology  make  a  thorough  acquaint- 
ance with  it  an  almost  indispensable  condition  to  the  intelligent  prac- 
tice of  medicine.  The  new  chemical  laboratory  will  contain  the 
necessary  accommodations  for  study  and  investigation  in  this  branch 
of  chemistry. 

In  this  connection  I  wish  to  speak  of  the  importance  of  a  thorough 
preparation  in  chemistry  to  those  who  intend,  after  finishing  their 
University  course,  to  study  medicine.  It  is  very  desirable  that  such 
students  should  complete  the  courses  in  Inorganic,  Organic,  and  Physi- 
ological Chemistry  with  laboratory  practice.  The  student  who  begins 
his  medical  studies  with  this  preparation  has  an  advantage  which  he 
will  keep  throughout.  Too  much  emphasis  cannot  be  placed  upon 
the  importance  of  doing  this  work  at  the  University.  The  laboratory 
work  is  so  arranged  that  it  can  be  adapted  to  the  Wants  of  individual 
students.  A  course  for  those  intending  to  study  medicine  will  be 
arranged  so  as  to  make  it  of  the  greatest  practical  value. 

At  a  meeting  of  the  Academic  Senate  in  1884,  a  committee  appointed 
to  recommend  a  course  of  study  preparatory  to  the  study  of  medicine 
made  a  report,  which  was  unanimously  adopted.    This  report  placed 

*  The  students  from  the  Boys'  High  School,  of  San  Francisco,  have  a  full  year's  course 
of  chemistry  with  laboratory  practice.  Those  who  take  good  rank  in  this  subject  in  this 
school  are  excused  from  Elementary  Chemistry  (Course  1)  at  the  University.  Others 
passing  the  examination  for  advanced  standing  in  chemistry  are  likewise  excused. 
These  students  usually  employ  the  time  so  gained  in  the  prosecution  of  more  advanced 
work  on  the  subject. 
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much  stress  upon  a  thorough  preparation  in  chemistry  and  recom- 
mended  all  students  to  prepare  themselves  as  well  as  possible  in  this 
subject  before  entering  the  Medical  College.  The  object  of  the  com- 
mittee was  to  bring  about  a  closer  connection  between  the  various 
departments  of  the  University  and  to  make  a  closer  cooperation  pos- 
sible. The  spirit  of  this  report  contemplated  that  young  men  who  had 
matriculated  in  the  Medical  Department  could  take  studies  in  the  Col- 
leges  at  Berkeley,  subject  to  the  approval  of  the  heads  of  Departments. 
The  Departments  specially  named  were  Chemistry,  Botany,  Zoology 
including  Physiology,  Physics,  Languages,  Literature,  etc.  Advantage 
has  already  been  taken  of  this  recommendation  and  a  number  of  good 
students  have  received  instruction  in  the  courses  given  at  Berkeley.  I 
believe  it  is  desirable  to  foster  this  preparatory  course  to  the  study  of 
medicine. 

The  applications  of  chemistry  are  so  many  and  important  that  great 
attention  should  be  directed  to  them.  Due  regard  has  been  had  for 
this  branch,  and  special  attention  given  in  all  the  chemical  instruc- 
tion to  the  various  applications  of  the  science.  We  are  about  ready 
to  announce  special  courses  of  lectures  upon  some  of  the  more  impor- 
tant of  chemical  industries.  Mention  may  be  made  of  the  following 
subjects:  explosives,  electro-metallurgy  or  electro-plating,  etc.  The 
course  of  lectures  upon  Physiological  Chemistry  is  always  well  at- 
tended and  is  perhaps  one  of  the  most  important  applications  of  chem- 
istry. It  is  hoped  that  this  subject  can  be  expanded  and  that  a 
laboratory  course  more  or  less  complete  can  be  laid  out  in  connection 
with  it. 

It  is  the  intention  of  the  Department  to  establish  a  collection  of 
chemical  products.  Bottles  of  uniform  height  and  appearance  have 
been  ordered  in  Germany  and  will  soon  arrive.  When  received  wre 
will  proceed  at  once  to  get  together  as  complete  a  collection  as  possi- 
ble. It  is  believed  that  great  good  can  be  done  to  the  cause  of  chemi- 
cal technology  in  this  way.  In  the  construction  of  the  new  chemical 
laboratory  due  attention  should  be  paid  to  the  claims  of  technology. 
Provision  should  be  made  for  the  display  of  the  collection  in  this 
branch,  and  also  for  the  prosecution  of  investigation  of  chemical 
products,  etc.,  for  experiments  in  utilizing  wastes,  etc. 

The  necessity  for  the  construction  of  a  new  laboratory  does  not  need 
discussion  with  any  one  familiar  with  the  needs  of  students  at  Berke- 
ley. The  qualitative  laboratory  is  entirely  inadequate  to  the  present 
demands  of  students.  We  have  been  obliged  to  turn  away  students 
who  wished  to  begin  chemical  analysis.  The  room  w7as  built  to 
accommodate  thirty-two  students,  and  we  have  tried  to  accommodate 
thirty-six.  The  room  is  not  suitable,  not  well  lighted,  and  poorly 
ventilated.  The  evaporating  niches  are  not  good,  so  that  it  is  impossi- 
ble for  the  large  number  of  students  to  work  without  danger  to  health. 
Some  relief  is  absolutely  necessary,  and  it  seems  as  though  that  could 
best  be  attained  by  providing  entirely  new  quarters  for  the  Depart- 
ment. Due  regard  could  then  be  paid  to  the  other  needs  of  the 
Department.  Separate  rooms  are  needed  for  spectroscopic  analysis, 
polarization,  volumetric  analysis,  electrolytic  analysis,  gas  analysis, 
analysis  of  potable  waters,  experiments  and  investigations  in  thermo- 
chemistry, blowpipe  analysis,  etc.  The  modern  chemical  laboratory 
should  include  many  small  rooms  for  individual  work  and  investiga- 
tion, so  that,  constructed  on  the  most  modest  plan,  a  large  amount 
of  room  will  be  required. 
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When  the  new  laboratory  is  built  and  equipped,  it  will  be  necessary 
to  have  the  whole  time  of  one  man  to  do  the  janitor  work.  Such  a 
man  could,  in  time,  learn  to  render  much  valuable  service  in  the 
preparations  of  many  reagent  substances  for  the  collection,  etc.,  in 
addition  to  his  janitor  work. 

The  appointment  of  two  student  assistants  has  relieved  the  Depart- 
ment very  much.  This  does  much  towards  restoring  the  original 
number  of  assistants  in  the  Department. 

The  appropriation  of  $2,400  per  annum  will  enable  us  to  keep  up 
the  supply  of  apparatus  and  chemicals  in  a  fairly  satisfactory  manner. 
We  cannot  get  with  this  amount  expensive  and  showy  pieces  of 
apparatus,  but  can  keep  up  the  supply  of  ordinary  material. 

I  add  a  sketch  of  the  work  in  my  Department: 

f  Elementary  Principles ---•{Laboratory. 

f  General....... {  ftg^c 

1  Theoretical      (Ohem- 

[     ical  Philosophy). 

(  Chemical  Technology. 
Applied <  Physiological    Chem- 

(.     istry. 

(  Qualitative. 

[  Quantitative. 

f  Inorganic. 

{  Organic. 

f  New    reactions. 
New    compounds. 
fQ  .^i;/.,,  I  Reexamination  of 

r  Scientific...        constants. 

|      Improvements      in 
!  L     Analyses,  etc. 


Advanced. 


3   f  Instruction « 


o 


Analysis  _ 
„  Synthesis 


Investigation 


I  Industrial  ... 


f  Minerals. 
J  Mineral  Waters. 


Direct  and  Practical  work  for  the  State 
(Office  of  State  Analyst)... 


Respectfully  submitted. 


Analysisof "-Plants  and 

{  Plant  Products. 
Experiments  in  Util- 
ization of  waste  pro- 
ducts. Establish- 
ment of  Collections 
in   Chemical   Tech- 

^     nology,  etc. 

f  Detection  of  adulter- 
ations in  f  ood,drugs, 
wines. 

]  Examination   of   Me- 

I      dicinal  Plants. 

|  Analyses  of    Mineral 

L     Waters,  etc. 


W.  B.  RISING, 
Professor  of  Chemistry. 


Zoology  and  Geology. 


To  the  President  of  the  University  of  California  : 

Sir:  The  course  of  instruction  in  my  Department  has  undergone 
no  material  change  in  the  last  two  years;  but  the  materials  for  teach- 
ing and  for  investigation  have  been  increased  very  considerably. 

1.  By  the  addition  of  a  large  series  of  Auzoux  models,  illustrating 
anatomy  and  physiology,  both  human  and  comparative. 
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2.  By  a  series  of  large  wall  models,  illustrating  the  structure  of 
the  most  interesting  geological  fields  in  our  own  country  and  in 
foreign  countries,  and  admirably  adapted  to  the  teaching  of  structural 
geology. 

3.  By  a  full  collection  of  fossils,  representing  the  whole  geological 
history  of  the  earth,  and  mostly  from  American  rocks.  This  col- 
lection  has  already  proved  of  great  importance  in  illustrating  the 
general  course  in  geology,  and  will  be  of  still  more  importance  as  a 
l»a -is  of  special  study  in  palaeontology.  In  this  collection  there  is  a 
series  of  sub-carboniferous  crinoids,  which  is  probably  unsurpassed 
in  any  museum. 

WANTS 

The  great  want  of  my  Department,  and  as  I  am  convinced,  also  of 
the  University,  is  a  separate  chair  of  Biology  and  a  biological  labor- 
atory. To  my  department  such  a  chair  is  important  as  a  prepara- 
tion for  effective  teaching,  both  in  zoology  and  geology.  To  the  Uni- 
versity it  is  important:  (a)  on  account  of  the  great  importance  of  the 
subject-matter  in  a  course  of  general  culture;  (6)  as  an  admirable  ex- 
ample of  training  in  modern  laboratory  methods;  (c)  as  a  necessary 
preparation  for  the  study  of  medicine,  and  (<i)  as  a  school  for  the 
training  of  teachers  in  this  department  for  our  public  schools.  I  am 
also  quite  certain  that  many  students  are  looking  forward  with 
anxiety  to  the  establishing  of  such  a  chair,  and  that  classes  in  this 
Department  would  be  immediately  quite  large. 
Respectfully  submitted. 

JOSEPH  LeCONTE, 
Professor  of  Geology  and  Natural  History. 


Mineralogy. 

To  the  President  of  the  University  of  California  : 

Sir:  The  general  resources  of  my  Department  are  in  fair  condition, 
and  are  being  well,  although  not  fully,  utilized.  I  have  to  make  some 
suggestions  for  improvement  in  this  respect.  Since  the  transmission 
of  the  last  Biennial  Report  of  the  President  of  the  University  various 
changes  and  additions,  materially  strengthening  the  teaching  effect- 
iveness of  the  Department,  have  been  made.  The  gas  engine  and 
electric  motor  furnish  ample  power  for  the  cutting  and  grinding  of 
mineral  and  rock  sections;  the  electric  lantern  microscope,  while  not 
yet  in  good  working  order,  will  soon  be  made  so.  It  has  already  been 
amply  demonstrated  that  for  effectiveness  of  lecture  illustration  in 
mineralogy  and  petrography,  it  is  beyond  all  comparison  superior  to 
the  former  method,  with  a  number  of  table  microscopes.  I  have 
obtained  also  a  series  of  large,  thin  rock  sections  (3  in.  by  4  in.  in 
area),  which,  projected  upon  the  screen  with  an  ordinary  sciopticon, 
give  a  definiteness  of  conception  of  rock-textures  that  cannot  be  ob- 
tained from  the  hand-specimens  alone.  I  cannot  speak  too  highly  of 
these  methods  of  lecture  illustration.  A  totally  new  world  was  opened 
to  us  when  the  microscope  was  applied  to  the  study  of  rocks,  and  to 
present  this  new  world  with  every  detail  of  form  and  color  to  a  class 
of  students  while  the  necessary  explanations  are  being  made,  is  a 
gratification  that  could  not  have  been  anticipated  a  few  years  ago. 
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Rapid  progress  has  been  made  during  the  past  two  years  in  the 
preliminary  determination  of  the  rocks  collected  by  the  State  Geo- 
logical Survey  under  Professor  Whitney,  but  much  still  remains  to  be 
done.  As  fast  as  determined,  these  rocks  have  been  incorporated  in 
the  museum.  From  this  source,  and  by  purchase  in  the  Eastern 
States  and  in  Europe,  the  growth  of  the  Petrographical  Museum  has 
been  very  great,  both  in  size  and  particularly  in  scientific  value.  Nearly 
every  rock-specimen  is  accompanied  by  a  corresponding  thin  section 
for  microscopical  study.  The  collection  of  thin  sections  now  numbers 
nearly  two  thousand  five  hundred. 

Additions  have  been  made  but  very  slowly  to  the  Museum  of  Eco- 
nomic Geology,  inasmuch  as  material  available  for  the  collection 
can  be  obtained  only  from  exceptionally  intelligent  men,  and  from 
them  only  by  donation.  Twenty-three  mines  have  been  added  to  the 
collection  since  the  last  report.  The  collection  cannot  be  said  to  be 
in  a  fit  condition  to  form  the  basis  of  a  course  of  instruction  in  eco- 
nomic geology.  There  is  no  representation  from  a  single  ore,  coal, 
or  other  deposit  of  economic  value  east  of  the  Eocky  Moifntains 
or  in  Europe.  This  great  lack  can  be  appreciated  only  when  one 
remembers  that  the  whole  literature  of  economic  geology  is  founded 
almost  exclusively  upon  investigations  conducted  elsewhere  than  on 
the  Pacific  Coast. 

The  policy  of  furnishing  information  of  general  interest  concerning 
material  sent  to  the  museums  under  my  charge,  in  return  for  the 
specimens,  has  been  continued  and  has  been  productive  of  extensive 
additions  to  the  collections.  This  has,  in  fact,  always  been  the  main 
source  of  growth,  and  while  it  imposes  much  work  and  correspond- 
ence, the  compensation  in  the  growth  of  the  collections  has  been  more 
than  an  equivalent. 

During  the  past  two  years  some  investigations  of  the  building 
stones  of  the  State  have  been  made.  Circulars  were  sent  to  quarry- 
men  and  others  supposed  to  be  interested,  stating  the  character  and 
objects  of  the  examinations  to  be  made,  and  requesting  a  supply  of 
the  necessary  material.  The  returns  have  been  so  meager  that  much 
less  has  been  accomplished  than  had  been  hoped.  The  State  Mining 
Bureau  generously  contributed  towards  the  expense  of  the  investiga- 
tions, and  the  results  have  been  published  in  the  State  Mineralogist's 
reports  and  in  bulletins  from  the  University.  This  work  will  be  con- 
tinued as  the  material  becomes  available. 

I  desire  to  suggest  certain  changes  in  my  courses  of  instruction,  with 
the  view  of  making  them  accessible  to  a  larger  number  of  students.  It 
has  always  been  desirable  that  students  in  the  Colleges  of  Mining, 
Civil  Engineering,  and  Agriculture  should  obtain  some  instruction 
in  petrography  before  leaving  the  University.  At  the  present  time, 
the  petrographical  course  requires  a  one-term  course  of  two  hours  per 
week  in  polarized  light  as  a  prerequisite,  and  continues  itself  through 
two  terms  at  the  same  rate  of  two  hours  per  week.  In  the  crowded 
state  of  the  curricula  it  has  been  possible  for  but  very  few  students  to 
find  the  time  necessary  for  so  extended  a  course.  I  propose  hereafter 
to  divide  the  present  course  into  two  independent  courses.  The  first 
will  continue  through  one  term  at  the  rate  of  two  hours  per  week, 
and  will  cover  texture,  structure,  forms  of  rock  masses,  decomposi- 
tions, genesis,  and  descriptive  petrography,  illustrated  by  hand-speci- 
mens and  thin  sections  on  the  screen.  For  this  course  the  Junior 
year  course  in  mineralogy  will  be  the  onhT  prerequisite.     It  will  be 
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followed  in  the  second  term  by  a  very  short  course  in  macroscopic 
laboratory  practice.  The  second  course  in  petrography  will  be  de- 
voted  entirely  to  micropetrographical  laboratory  work,  at  the  rate  of 
two  schedule  hours  (six  laboratory  hours)  per  week  for  one  term, and 
for  this  course  the  course  in  polarized  light  will  be  a  prerequisite. 
All  the  students  in  the  above  mentioned  colleges  will  find  it  possible 
to  take  the  first  course  in  petrography,  and  will  obtain  an  amount 
and  a  kind  of  training  such  as  all  should  have,  while  such  as  desire  to 
become  expert  petrographers  may  then  continue  through  the  micro- 
petrographical laboratory  course. 

NEEDS    OF    THE   DEPARTMENT. 

I  have  at  present  one  student  assistant,  at  $240  per  annum.  This 
compensation  gives  me,  ordinarily,  the  spare  time  (twenty  to  twenty- 
four  hours  per  week)  of  an  undergraduate,  who  is  qualified  to  do  little 
more  tfean  the  manual  labor  connected  with  the  grinding  of  thin  sec- 
tions, and  the  general  work  of  the  Department.  By  accident,  I  am 
enabled  for  the  current  year  to  avail  myself  of  the  assistance  of  a 
competent  chemist,  who  has  been  through  my  own  courses  of  instruc- 
tion, and  who  can  thus  be  of  real  assistance  in  the  work  upon  the 
minerals  and  rocks  of  the  collections.  I  need  the  entire,  instead  of 
the  spare,  time  of  such  an  assistant,  and  this  cannot  be  obtained  for 
less  than  8600  a  year. 

Large  as  is  the  mineralogical  collection,  literally  hundreds  of  min- 
eral species,  and  many  of  these  of  economic  value,  are  not  represented 
in  it.  The  cause  of  this  state  of  things  is  the  manner  in  which  the 
collection  was  formed,  viz.:  exclusively  by  donation  from  friends  of 
the  University.  With  the  exception  of  about  one  hundred  minerals, 
purchased  by  Professor  Fisher  before  1870,  no  money  has  ever  been 
expended  by  the  University  upon  the  collection.  One  thousand  dol- 
lars could  wisely  be  used  in  filling  out  the  gaps  of  the  collection, 
materially  increasing  its  teaching  effectiveness. 

Till  within  the  past  two  years  the  foregoing  has  been  equally  true 
of  the  petrographical  collection.  It  consisted  practically  of  the  unde- 
termined local  collections  of  the  State  Geological  Survey  under  Pro- 
s' Whitney.  Something  over  one  thousand  rocks  from  the  Eastern 
United  States  and  from  Europe  have  recently  been  added,  obtained 
by  purchase  with  funds  from  the  last  legislative  appropriation.  A 
time  limit  for  the  making  of  these  foreign  collections  was  set,  on 
account  of  the  lapsing  into  the  general  State  treasury  of  all  special 
appropriations  unexpended  on  a  certain  date.  Notwithstanding  the 
unanimous  complaint  of  all  from  whom  the  collections  were  pur- 
chased, that  it  takes  time  as  well  as  money  to  make  large  collections, 
all  shipments  had  to  stop  when  the  date  of  limitation  arrived.  To 
complete  this  collection  of  rock-types,  81,000  should  be  set  aside  with 
no  time  limit  short  of  three  or  four  years  for  its  expenditure. 

With  respect  to  the  Museum  of  Economic  Geology,  I  can  only  quote 
the  statement  contained  in  the  last  Report  of  your  predecessor.  The 
situation  remains  unchanged.  It  is  even  more  imperative  that  no 
time  limit  should  be  set  for  the  expenditure  of  funds  set  aside  for  the 
collection,  on  account  of  the  great  difficulties  of  obtaining  the  material. 

The  Museum  of  Economic  Geology,  which  should  contain  a  suite  of  specimens  illustrat- 
ing the  mineralogical  composition,  wall-rocks,  and  geological  peculiarities  of  every  im- 
portant mine  in  the  United  States,  and  of  the  leading  mine-  of  Europe,  has  been  hardly 
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more  than  projected.  It  contains  collections  from  a  few  California  mines,  obtained  per- 
sonally by  the  Professor  in  charge,  and  from  a  few  other  mines,  donated  by  the  friends  of 
the  institution.  The  collection  is  one  of  the  most  important,  both  from  educational  and 
BCientific  points  Of  view,  that  the  University  should  make,  and  at  least  $5,000  should  be 
appropriated  for  obtaining  by  purchase  the  material  that  cannot  be  personally  collected 
by  the  Professor. 

Such  a  collection  would  rind  its  most  important  use  in  immediate  connection  with  the 
instruction  of  our  Mining  students  in  the  special  branch  of  Mining  Geology. 

One  section  of  the  Museum  of  Economic  Geology  is  of  especial 
interest  to  students  in  Civil  Engineering,  viz.:  that  containing  the 
building  stones,  artificial  stones,  clays,  mortars,  cements,  bricks,  min- 
eral paints,  etc.  A  nucleus  of  local  material  is  being  gathered  by 
Whittier,  Fuller  &  Co.,  Gladding,  McBean  &  Co.,  F.  Clarke  &  Son,  and 
E.  L.  Ransome,  of  San  Francisco.  This  material  should  be  supple- 
mented by  purchase  in  the  East  and  in  Europe.  It  is  difficult  to 
estimate  the  cost  of  such  material,  as  much  of  it  may  be  obtained  by 
donation,  or  by  defraying  the  cost  of  freight.  I  would  suggest  that 
$500  be  made  available  for  this  purpose. 

I  have  on  every  proper  -occasion  called  attention  to  the  need  of  a 
crystal  model  collection.  Were  it  not  for  the  courtesy  of  Professor 
Rising,  who  has  loaned  me  his  private  collection  of  models,  and  a 
small  private  collection  of  my  own,  my  Department  would  be  practi- 
cally without  this  indispensable  adjunct  to  the  teaching  of  mineralogy 
and  crystallography.  As  it  is,  these  few  models  are  totally  inadequate. 
A  complete  collection  of  crystal  models  fit  for  lecture  illustration 
would  cost  $615. 

Miscellaneous  physical  and  chemical  apparatus,  and  material  for 
the  illustration  of  crystallographic  optical  reactions,  costing  in  all 
about  $500,  are  needed. 

Finally,  for  the  current  expenses  of  laboratory  work,  exchange  of 
specimens,  etc.,  $50  per  month  should  be  available. 

I  shall  say  nothing  here  of  the  need  of  fit  museum  room  for  the 
collections  under  my  charge,  further  than  to  express  the  hope  that 
the  removal  of  the  Chemical  Department  from  the  South  Hall  into  a 
building  of  its  own  will  make  possible  the  use  for  the  museums  of 
my  Department  of  the  room  now  used  as  a  chemical  lecture-room. 

Respectfully  submitted. 

A.  WENDELL  JACKSON, 

Professor  of  Mineralogy,  Petrography,  and  Economic  Geology. 


TECHNICAL  SCIENCE. 
Agriculture,  Viticulture,  Entomology,  and  Botany. 

To  the  President  of  the  University  of  California: 

Sir:  In  response  to  your  request  I  transmit  herewith  a  general 
statement  of  the  operations  of  the  Department  under  my  charge,  for 
the  years  1887  and  1888.  It  was  my  intention  to  have  had  not  only 
such  a  statement,  but  the  full  record  of  the  experimental  work  accom- 
plished since  the  date  of  the  last  report,  in  print  before  this  time.  But 
the  period  of  relative  leisure  usually  following  the  high  pressure  of  the 
vintage  season,  has,  during  the  early  part  of  the  current  year,  been 
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more  than  fully  occupied  by  the  extraordinary  duties  imposed  upon 
me  by  the  appointment  to  the  directorship  of  the  Experiment  Stations 
to  be  established  under  the  "Hatch  Act."  and  the  necessity  of  pro- 
viding for  the  proper  expenditure  of  the  appropriation,  made  by 
Congress  in  February,  before  the  expiration  of  the  financial  year  on 
July  first.  As  even  the  University  vacation  has  been  covered  by  the 
same  work,  it  has  been  impossible  to  put  all  of  the  voluminous  mate- 
rial on  hand  in  shape  for  publication;  and  even  the  usual  issue  of 
frequent  bulletins  lias,  from  the  same  cause,  been  almost  suspended. 
As  a  matter  of  special  interest  for  the  present  vintage,  however,  I 
elaborated  and  put  through  the  press  during  the  vacation  a  special 
report  on  the  results  of  the  comparative  fermentations  made  during 
the  preceding  season.*  This  document,  which  has  already  been  ex- 
tensively circulated,  you  will  please  consider  as  a  part  of  the  present 
partial  report. 

INSTRUCTION. 

While  there  has  been  no  change  in  the  personnel  engaged  in 
instruction  in  this  Department,  and  while  during  the  first  session 
covered  by  this  report  there  was  no  material  change  either  as  regards 
the  means  for  instruction  or  the  attendance  of  students,  a  very 
marked  change  in  both  of  the  latter  respects  has  occurred  within  the 
present  year,  in  consequence  of  the  erection  of  the  new  Experiment 
Station  building,  and  its  being  fitted  out  with  the  proper  appliances 
for  convenient  and  effective  work.  Up  to  that  time  the  Department 
had  no  definite  location,  its  rooms  and  laboratories  being  scattered 
in  various  parts  of  two  buildings,  one  of  which  was  the  reverse  of 
creditable  both  in  outside  appearance  and  inside  appliances,  although 
much  good  work  has  been  done  in  it.  The  depressing  effect  exerted 
upon  the  Department  by  this  state  of  things  has  become  apparent 
now  that  its  various  branches  are  conveniently  and  decently  located 
in  one  building,  adapted  to  its  purposes,  and  having  some  room  for 
future  expansion.  Not  only  are  the  lecture  classes  from  two  to  three 
times  larger  than  they  have  been  since  the  Department  has  ceased  to 
afford  a  convenient  place  of  refuge  for  indolent  students,  but  the 
desk  room  provided  for  laboratory  students  on  the  basis  of  the  esti- 
mated increase  for  two  or  three  years  has  been  at  once  taken  up  by 
active  workers,  to  the  embarrassment  of  the  experimental  work  for 
the  time  being,  as  no  corresponding  provision  had  been  made  for 
such  increase,  in  the  corps  of  assistants.  The  two  or  three  students 
we  have  had  heretofore  have  generally  become  of  material  assistance 
in  the  work  after  a  short  time,  and  added  little  to  the  assistants' 
duties;  but  if  the  experience  of  the  present  session  is  to  be  repeated, 
and  perhaps  on  an  enlarged  scale,  special  provision  for  instruction 
will  have  to  be  made,  and  additional  desk  room  will  have  to  be  pro- 
vided. 

The  students  attending  the  lectures  on  Agricultural  Chemistry  and 
the  course  in  Unification  and  Wine  Analysis,  as  well  as  the  laborato- 
ries, are  really  of  two  distinct  classes;  namely,  advanced  students 
from  other  courses,  already  proficient  in  general  chemistry  and  desir- 
ing to  specialize  in  the  direction  of  agricultural  work;  and  new  stu- 
dents who  have  little  theoretical   knowledge,  but  are  more  or  less 

*  Reports  of  experiments  on  methods  of  fermentation  and  related  subjects  during  the 
years  1886-87.    Advance  sheets  from  the  annual  report  for  1888. 
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proficient  in  practice,  and  desire  to  obtain  for  that  practice  a  correct 
basi  3,  and  especially  the  ability  to  perform  chemical  and  microscopic 
ana  lyses.  It  is  not  easy  to  combine  in  one  course  instruction  suitable 
for  both  these  very  diverse  classes.  Each  student  really  needs  to 
have  a  special  course  laid  out  for  his  particular  case,  and  must  cur- 
rently receive  personal  attention,  the  more  so  as  no  text-book  is  avail- 
able for  such  work.  In  many  cases  it  becomes  absolutely  necessary 
for  those  entering  to  receive  private  tutoring  or  "coaching"  in  order 
to  enable  them  to  follow  the  course  with  profit.  Despite  all  these 
difficulties,  I  think  these  courses  constitute  a  very  useful  and  attract- 
ive group  of  studies,  and  supply  a  rapidly  growing  demand  for 
professional  instruction,  precisely  such  as  is  contemplated  by  the 
Morrill  Act"  of  endowment.  So  long  as  no  diploma  is  asked  for  by 
those  pursuing  such  studies,  no  lowering  of  the  University's  standard 
of  proficiency  can  occur  in  consequence.  But  it  is  absolutely  essen- 
tial that  an  adequate  force  of  competent  assistants  be  employed,  so  as 
not  to  encroach  upon  the  work  of  the  Experiment  Station.  With  this 
condition,  I  consider  that  both  kinds  of  work  are  benefited  by  the 
proximity  and  interconnection;  for  nothing  so  enhances  the  interest 
taken  by  a  student  in  his  work  as  the  feeling  that  he  is  doing  some- 
thing new  that  will  stand  to  his  credit  on  the  record.  No  such  zest 
is  created  by  the  perfunctory  pursuit  of  a  predetermined  set  of  opera- 
tions. The  habit  of  original,  critical,  and  logical  observation  is 
invaluable  in  afield  like  agriculture,  where  the  conditions  surround- 
ing every  phenomenon  are  so  exceedingly  complex,  and  where  hasty 
and  illogical  conclusions  are  so  common,  and  so  costly  in  their  conse- 
quences. 

The  lecture  course  in  Agricultural  Chemistry,  the  time  for  which 
has  always  proved  somewhat  too  short  for  the  desirable  completeness, 
on  account  of  the  absence  of  an  appropriate  reference  book  for  self- 
study,  can  now  be  more  satisfactorily  arranged  by  the  use  of  the 
excellent  work  "Agriculture,"  lately  published  by  Professor  F.  H. 
Storer.  It  supplements  most  acceptably  both  the  theoretical  and 
practical  courses  in  agriculture,  and  is  strongly  recommended  for 
study  both  to  students  and  practical  farmers. 

The  want  of  a  book  of  corresponding  character,  in  the  English 
language,  in  the  matter  of  viticulture  and  vinification,  is  a  constant 
drawback  in  the  instruction  of  those  not  possessing  a  reading  power 
of  the  German  or  French  languages.  I  have  long  had  in  contempla- 
tion the  filling  of  this  gap,  and  embodying  the  results  of  the  work 
done  at  this  station  with  a  special  view  to  the  needs  of  California;  but 
lack  of  the  needful  leisure  has  thus  far  prevented  my  doing  so,  nor 
do  I  see  any  present  prospect  of  being  sufficiently  relieved  from  extra 
duty  for  the  performance  of  this  task,  which  would  save  a  great  deal 
of  work  in  the  way  of  answering  letters  of  inquiry  on  elementary  sub- 
jects connected  with  viticulture,  and  would  prove  useful  in  many 
other  ways  to  the  viticultural  industry  of  the  State. 

The  course  in  Practical  Agriculture,  which  includes  breeding  and 
care  of  live  stock,  feeding  for  various  purposes,  dairy  practice,  growth 
of  cereals  and  other  field  crops,  etc.,  has  been  regularly  given  by  Mr. 
Wickson.  The  attendance  of  regular  students  has,  as  usual,  been 
small;  but  there  has  been  an  increasing  interest  on  the  part  of  out- 
side persons,  who  are  ranked  as  "  visitors"  in  the  University  classifica- 
tion. These  have  included  both  young  and  old,  who  have  recently 
come  to  the  State  and  have  applied  for  entrance  to  the  lecture-room 
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for  the  purpose  of  informing  themselves  in  a  general  way  concerning 
California  conditions  and  practices  before  enlisting  in  agricultural 
pursuits  here.  Especial  attention  is  paid  to  the  wants  of  this  class  of 
applicants,  and  instruction  has  been  shaped  somewhat  to  meet  their 
expressed  needs.  The  same  is  true  of  the  course  in  Practical  Horti- 
culture, which  includes  not  only  general  reviews  of  fruit  growing  from 
industrial  points  of  view,  but  consists  largely  of  actual  held  instruc- 
tion in  the  propagation  of  fruit  trees  from  seed,  bud,  or  graft,  and 
their  after-care  and  culture  by  pruning,  tillage,  fertilization,  etc.  This 
course  has  proved  attractive,  as  might  be  expected  in  a  State  where 
the  fruit  interest  is  as  prominent  and  promising  as  in  California.  It 
is  Mr.  Wickson's  desire  to  render  this  course  as  popular  and  useful* 
as  possible,  and  he  takes  every  opportunity — by  attendance  upon 
fruit  growers'  meetings,  horticultural  fairs,  and  by  visitation  of 
orchards,  etc. — to  keep  himself  abreast  of  the  progress  which  is  being 
made  in  the  horticultural  art  in  California.  It  is  planned  to  secure, 
whenever  the  available  funds  will  permit,  specimens  of  fruit  true  to 
name,  which  will  serve  as  material  for  a  more  scientific  study  of 
California  fruit  varieties,  and  afterwards,  either  in  wax  model  or  in 
preserving  fluid,  be  a  means  of  popular  identification  of  the  many 
varieties  which  are  being  grown  under  incorrect  local  names.  It  is 
also  proposed  to  include  the  scores  of  California  seedling,  varieties, 
which  are  coming  into  prominence  and  in  many  cases  prove  superior, 
locally,  to  the  old  standard  varieties.  Such  a  collection,  exhibited 
together  with  various  local  inventions  in  the  form  of  tools,  smaller 
implements  and  handy  contrivances,  would  constitute  a  horticult- 
ural museum  which  would  be  of  great  value  as  an  adjunct  in  regular 
instruction,  as  a  means  of  education  in  California  materials  and 
practices,  of  much  interest  and  service  to  new-comers;  it  would  serve 
also  to  popularize  the  work  of  the  institution.  Such  a  collection 
would  require  but  a  moderate  expenditure.  The  greatest  item  will 
be  the  time  required  for  the  effort,  and  that,  it  is  hoped,  can  be  com- 
manded. 

The  instruction  in  Elementary  and  Economic  Entomology  has  been 
continued  by  Mr.  Wickson  as  in  former  years.  As  has  been  noted  in 
previous  reports,  this  work  is  done  by  him  as  a  volunteer  instructor, 
and  he  is  willing  to  continue  it  until  so  important  a  subject  is  better 
provided  for  on  the  University  staff.  Mr.  Wickson  makes  no  preten- 
sions as  a  professional  entomologist,  but  he  has  for  a  number  of  years 
followed  the  subject  as  an  amateur  and  has  gained  a  fair  acquaintance 
with  California  insect  pests,  their  identification,  life-history,  and  the 
means  most  successful  in  checking  their  increase.  His  work,  there- 
fore, answers  immediate  needs  fairly,  but,  as  I  have  repeatedly  urged 
in  previous  reports,  there  is  imperative  demand  for  a  thoroughly 
trained  entomologist,  who  shall  act  as  a  Professor  of  Entomology  in 
the  University  and  as  a  State  Entomologist  in  the  service  of  the  public 
at  large.  The  demand  upon  the  University  for  this  class  of  work 
becomes  the  more  direct  because  the  study  of  entomology  is  now  pre- 
scribed in  the  public  schools,  and  teachers  are  required  to  fit  them- 
selves for  examination  in  this  subject  when  applying  for  certificates. 
This  consideration  is  perhaps  more  forcible  in  connection  with  Uni- 
versity equipment  than  is  the  popular  demand  for  advice  and  infor- 
mation concerning  the  myriad  pests  which  are  undermining  our 
agricultural  industries;  but  both  branches  of  the  work  can  fortunately 
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be  met  by  the  same  officer,  and  thus  the  suggestion  becomes  doubly 
strong. 

In  the  meantime  Mr.  Wickson  has  been  conducting  his  growing 
classes  in  entomology  to  the  best  of  his  ability,  and  the  correspondence 
with  those  who  send  insects  for  determination  and  ask  for  remedies, 
occupies  much  of  his  time.  In  the  fitting-up  of  the  lecture-room  on 
the  second  floor  of  the  Experiment  Station  building,  a  table  has  been 
extended  along  the  north  side  of  the  room  which  receives  the  light 
from  four  large  windows  and  gives  the  class  the  illumination  most 
desirable  for  entomological  and  especial^  for  microscopic  work.  This 
table  is  fitted  with  drawers  for  each  student  to  keep  his  outfit  of  appli- 
ances, and  with  shelves  above  for  the  larger  appliances  and  for  bottled 
specimens.  Two  breeding  cages,  after  the  pattern  of  Professor  Riley, 
United  States  Entomologist,  have  been  secured,  and  three  small  com- 
pound microscopes  have  been  purchased  for  the  use  of  students.  The 
foregoing,  with  the  Ricksecker  collection  of  Coleoptera  which  was 
donated  several  years  ago,  constitute  the  entomological  outfit  of  the 
department.  It  is  exceedingly  meager  considering  the  character  and 
popularity  of  the  work,  but  it  is  made  the  best  of  in  class  instruction. 
Mr.  Wickson's  private  microscopical  outfit  and  collection  of  entomo- 
logical books  and  reports  are  also  in  constant  use. 

Field  and  orchard  experimentation  has  likewise  formed  a  part  of 
the  work  in  entomology.  The  experiments  with  the  codlin  moth, 
which  were  reported  to  the  Fruit  Growers'  Convention  of  1887,  and 
issued  in  the  reports  of  the  State  Board  of  Horticulture  and  in  the 
University  bulletins,  have  attracted  wide  attention,  both  in  this  State 
and  at  the  East.  Similar  treatment  has  been  accorded  to  the  report 
of  experiments  with  grains  resisting  the  attacks  of  the  Hessian  fly. 

THE   EXPERIMENT   STATION   AVORK. 

General  Statements. — During  the  year  1887  the  Experiment  Station 
work  was  carried  on  in  the  usual  manner,  as  to  kind  and  amount,  as 
will  appear  from  the  detailed  record  now  in  preparation,  but  which,  as 
before  stated,  con  Id  not  be  published  in  1888  on  account  of  the  en- 
grossing of  my  entire  available  time  in  the  establishment  of  the  new 
stations  under  the  "Hatch  Act."  A  special  feature  of  that  season's 
work,  in  the  agricultural  laboratory,  was  the  experimental  investi- 
gation of  the  effects  of  various  insecticide  gases  upon  citrus  trees 
infested  with  that  terrible  pest,  the  Icerya,  or  "  cottony  cushion  scale," 
which  has  rendered  the  culture  of  these  fruits  unprofitable  in  the 
infested  region,  and  threatens  that  important  industry  with  total  ex- 
tinction wherever  it  has  been  allowed  to  spread  unchecked.  This 
investigation,  which  resulted  in  the  complete  demonstration  of  the 
efficacy  of  hydrocyanic  gas  when  used  under  proper  precautions, 
within  a  reasonably  gas-tight  envelope  or  tent,  occupied  during  several 
months  the  time  of  Assistant  F.  W.  Morse,  whose  ingeniously  devised 
apparatus  for  generating  the  insecticide  gas  in  the  proper  manner 
has  been  in  use,  with  little  change,  ever  since.  The  results  of  his 
work  were  published  in  bulletin  form  at  the  time. 

During  1888  there  has  been  an  unusually  heavy  demand  for  the 
analysis  of  waters  of  all  kinds, as  well  as  for  examinations  of  "alkali" 
soils,  and,  as  a  result,  the  regular  progress  of  the  leading  work — the 
examination  and  classification  of  the  soils  of  the  State — fell  so  far 
behind  even  the  current  demand,  that  I  requested  and  obtained  the 
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appointment  of  a  special  assistant  to  aid  in  bringing  up  the  delayed 
work  to  date— for  four  months  from  March  first.  Mr.  Adolph  H. 
Weber  filled  this  position  very  satisfactorily  during  that  time,  and, 
at  my  request,  was  reappointed  from  September  1,  1888,  until  the 
end  of  the  session,  as  it  would  otherwise  be  again  impossible  to  pre- 
pare the  reports  (which  will  now  have  to  cover  the  work  of  two  seasons) 
for  publication. 

The  following  is  a  list  of  the  bulletins  issued  since  the  last  annual 
report  was  made.  The  issue  of  only  four  of  these  during  the  year 
1888  was  in  consequence  of  the  unusual  pressure  of  work,  as  stated 
above. 

LIST  OF  BULLETINS 


Published  since  Issuance  of  Last  Report. 


Current 
Number. 


Title  or  Sub.tf.ct. 


Date  of  Issue. 


70 

71 
72 
73 
74 

75 

76 

77 

78 

70 
80 
-1 


Distribution  of  Seeds  and  Plants.-. 

Distribution  of  Cuttings  and  Scions 

Experiments  on  Methods  of  Fermentation  . 

Planting  and  Grafting  Resistant  Vines 

Shall  California  Make  Sophisticated  Wines. 
Principles  and  Practice  of  Pasteurizing. 


December  23,  1886 
December  29, 1886 
...January  6,  1887 
...January  28,  1887 
.February  11,  1887 
.February  25,  1887 


...  June  4,  1887 

. .  June  12,  1887 
August  12,  1887 


Misconception  of  the  University  Viticultural  Work March  26,  1887 

j  University  Distribution  of  Seeds,  Plants,  etc. )  a™^i  i^  1007 

\  Influenceof  theModeof  Fermentation  on  Color  of  Wine.  J Apm  i0'  i88' 

Wine  Colors  and  Color  Wines | May  12,  1887 

f  Abnormal  Deposits  on  Vine  Leaves 1 

\  Mysterious  Death  of  Vines;  Remedy  for  Anthracnose \ 

Uses  of  Gases  Against  Scale  Insects. 

Sugar  Beets  at  Fresno.     Hessian  Fly  and  Resistant  Grains 

Use  of  Hydrocyanic  Acid  against  Scale  Insects [ August  27,  1887 

Vintage  Work  and  Instruction  in  Vit.  Laboratory  in  1887  .. August  26,  1887 

(  Spray  and  Band  Treatments  for  the  Codlin  Mo'th. )  !    vr„„„mK<.«  10  1007 

{Difficult  Fermentations... _    }  .  >ovember  19,  1887 

Distribution  of  Seeds  and  Plants 1.  December  10,  1887 

Extraction  of  Color  and  Tannin  during  Red  Wine  Fermenta- 
tion   J    December  30,  1887, 

Report  on  the  Establishment  of  Outlying  Stations March  12,  1888 

Experiments  with  Hydrocyanic  Acid,  etc. .May  5,  1888 

Progress  of  Experiment  Station  Work. August  29,1888 

Distribution  of  Seeds  and  Plants December  10,  1888 


The  operations  of  the  station  during  1888  have  been  materially  modi- 
fied by  the  working  of  the  "  Hatch  Experiment  Station  Act,"  which 
was  passed  in  June,  1887,  but  owing  to  inaccurate  wording  did  not 
become  effective  until,  in  January,  1888,  a  supplementary  appropria- 
tion act  was  passed  by  Congress.  Owing  to  various  official  delays, 
however,  definite  action  looking  toward  the  expenditure  of  the  appro- 
priation for  the  fiscal  year  1887-88  could  not  betaken  until  about  the 
middle  of  March,  1888,  thus  allowing  only  three  and  a  half  months' 
time  within  which  to  consummate  the  expenditure  according  to  the 
terms  of  the  law,  of  the  total  appropriation  of  $15,000. 

As  the  experimental  work  done  heretofore  was  precisely  of  the  gen- 
eral character  contemplated  by  the  Hatch  Act,  that  appropriation 
might  lawfully  have  been  applied  wholly  to  the  expenses  of  that  work, 
that  within  the  last  years  had  very  nearly  come  up  to  that  sum.  But 
it  had  been  tacitly  understood  for  some  time  past,  that  in  accord- 
ance with  my  former  recommendations  and  with  the  expressed  desire 
of  the  State  Grange  and  other  agricultural  societies,  the  establishment 
of  outlying  culture  stations  should  be  the  next  step  taken  wThen  funds 
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become  available.  At  a  meeting  of  the  Board  of  Regents,  held  March 
13,  1888,  I  was  appointed  Director  of  the  University  Experiment 
Stations,  and  was  directed  to  take  immediate  steps  toward  the  consum- 
mation of  that  object,  in  conformity  with  suggestions  previously  made 
by  me  in  a  communication  addressed  to  the  President  of  the  Univer- 
sity. The  text  of  this  communication,  which  was  published  as  "Bul- 
letin No.  78,"  and  outlines  in  brief  the  plans  that  have  been  pursued 
since,  will  best  serve  to  explain  them,  and  will  be  introduced  later. 

The  cultural  work  of  the  central  station  at  Berkeley  has,  as  hereto- 
fore, been  carried  on,  under  the  direction  of  Mr.  Wickson,  by  Mr.  K. 
McLennan.  Here,  also,  the  advantages  of  a  more  liberal  supply  of 
funds  have  become  quickly  apparent  in  more  satisfactory  work,  both 
in  quantity  and  quality,  and  in  the  accomplishment  of  some  improve- 
ments and  repairs  long  needed,  but  deferred  for  want  of  means  until 
patching-up  had  become  impossible.  Some  of  the  additions  and 
changes  made  are  given  below  under  separate  heads,  in  accordance  with 
reports  received  from  Mr.  Wickson.  There  remains  one  capital  change, 
or  rather  addition,  yet  to  be  made.  I  allude  to  the  need  of  a  sufficiently 
large  conservatory,  commensurate  with  the  needs  and  rank  of  this 
institution.  The  old  propagating  houses  can  scarcely  rank  as  even  an 
approach  to  a  proper  conservatory  or  plant  house,  being  hardly  more 
than  sufficient  for  the  actual  demands  of  the  propagation  of  stock  for 
distribution;  a  demand  which  it  is  easy  to  foresee  will  last  for  some 
time  to  come,  as  new  districts  are  settled  and  new  culture  plants  come 
forward.  Were  it  not  that  our  mild  climate  permits  of  the  growth  of 
so  great  a  variety  of  plants  out  of  doors,  the  inadequacy  of  the  collec- 
tion we  can  maintain  inside  of  the  present  houses  would  have  been 
still  more  painfully  felt.  Unless  a  proper  plant  house  can  be  obtained 
through  private  munificence — a  hope  long  but  vainly  entertained — one 
of  the  most  pressing  needs  of  the  central  station  will  be  the  provision 
for  such  a  building  from  the  funds  that  may  be  so  applicable.  It  is 
especially  important  for  the  purposes  of  the  Department  of  Botany, 
which,  under  the  able  hands  of  Assistant  Professor  E.  L.  Greene,  and 
with  the  room  for  collections  and  work  now  afforded  by  the  space 
vacated  through  the  transfer  of  the  agricultural  laboratory  and  lecture- 
room  to  the  new  building,  will  be  sure  to  increase  greatly  in  efficiency 
and  popularity.  A  special  allowance  of  funds  to  the  Department  of 
Botany  for  museum  appliances  and  work  is  urgently  needed. 

The  following  details  regarding  the  condition  of,  and  work  on,  the 
experimental  grounds  at  Berkeley  are  supplied  by  Mr.  Wickson, 
whose  efficient  and  judicious  management  of  the  departments  com- 
mitted to  his  care,  and  general  helpfulness  wherever  help  is  needed, 
require  special  acknowledgment  on  my  part. 

CULTURAL  EXPERIMENTAL  WORK  AT  THE  CENTRAL  STATION,  BERKELEY. 

Greenhouses  and  Nursery. — During  the  last  year  the  greenhouse  has 
received  many  long-needed  repairs  and  refittings.  The  old  home- 
made heating  apparatus,  which  has  been  notably  ineffective  for  sev- 
eral years,  has  been  replaced  by  a  Harvey  hot- water  boiler,  with  a 
system  of  three-inch  pipes;  and  the  new  system  has  been  made  to 
heat  much  more  house-room  than  the  old.  This  extension  was  im- 
perative, not  only  for  rendering  plants  safe  in  the  lower  house,  but  to 
afford  more  space  for  the  propagation  of  plants  which  are  demanded 
by  the  increase  in  the  distribution.     The  houses  have  also  been  im- 
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proved  by  the  replacement  of  parts  which  were  falling  into  decay, 
and  thus  the  outfit,  though  notably  scanty  and  totally  inadequate  to 

tln>  completeness  and  display  which  is  naturally  expected  from  a 
public  institution,  is  now  in  condition  to  meet  present  actual  needs; 
but  in  the  existing  progress  of  affairs  it  cannot  be  expected  to  answer 
the  purpose  long. 

With  the  removal  of  the  ornamental  and  forest  trees  from  the 
nursery  to  the  arboretum,  space  became  available  for  the  propagation 
of  part  of  the  fruit  trees  which  will  be  needed  for  planting  at  the 
outlying  culture  experiment  stations  of  the  University.  The  buds 
set  the  past  summer  have  taken  well.  The  nursery  ground  has  also 
been  used  in  part  for  growth  of  tree  seedlings  for  the  coming  year's 
distribution. 

The  Gardi  n  of  Economic  Plants. — During  the  last  two  years  the  care 
and  culture  of  the  Garden  of  Economic  Plants  has  been  much  the 
same  as  in  previous  years,  and  the  garden  has  fairly  answered  the 
expectations  entertained  fcvr  it.  There  has  been  a  complete  renewal 
of  the  labels,  and  this  feature  is  now  in  quite  satisfactory  condition; 
except  that  some  additions  and  revisions,  from  a  botanical  point  of 
view,  must  be  made  as  soon  as  time  allows.  The  garden  serves  a  good 
purpose  in  furnishing  materials  for  illustration  and  study  for  the 
classes  in  botany,  and  its  acceptability  to  the  public  is  seen  in  the 
numbers  of  visitors  who  carefully  study  the  trees  and  plants.  The 
collections,  consisting  largely  of  forage  plants  and  garden  vegetables, 
have  been  considerably  increased,  seeds  having  been  secured  both  by 
purchase  and  donation,  from  native  and  foreign  sources.  The  seed 
product  of  the  garden  plots  forms  a  large  part  of  the  material  annu- 
ally distributed  for  trial  by  voluntary  experimenters  in  all  parts  of 
the  State,  as  will  be  specially  mentioned  unde?  the  proper  heading. 
Whenever  possible,  material  is  supplied  to  inventors  of  new  industrial 
machines  and  processes,  the  Ramee  plots  having  been  in  special 
request  by  such  persons. 

The  cold  wave  of  January,  1888,  wrought  considerable  havoc  with 
plants  which  had  survived  the  more  moderate  visitations  of  previous 
years.  A  loss  which  is  much  regretted  was  inflicted  in  the  killing  of 
the  collections  of  cinchonas,  even  though  the  plants  were  protected  by 
a  thatch.  Only  one  of  the  several  varieties  has  shown  any  disposition 
to  start  again  from  the  root,  and  even  that  gives  but  little  promise  of 
healthy  revival.  This  loss  is  the  more  regretted  because  one  of  the 
little  trees  was  coining  into  bloom,  and  hopes  were  cherished  of  secur- 
ing some  locally  grown  seed,  from  which  possibly  hardier  seedlings 
could  be  propagated.  The  season  at  which  the  bloom  appears  here 
(in  December)  makes  it  doubtful  whether  the  flowers  would  survive 
even  the  ordinary  January  cold  of  this  locality.  The  interesting 
notes  which  were  obtained  of  the  effect  of  the  low  temperature  (+24°) 
upon  various  plants  on  the  University  grounds  suggested  a  collection 
of  frost  effects  from  our  correspondents  in  various  parts  of  the  State, 
and  these  observations  will  be  compiled  for  our  forthcoming  annual 
report. 

The  University  Orchard. — During  the  last  year  the  condition  of  the 
standard  orchard  has  been  materially  improved  by  the  construction 
of  a  comprehensive  system  of  under-drainage.  In  previous  reports 
this  work  was  urged,  but  funds  were  not  available  for  it  until  the  last 
year.  The  situation  is  now  well  fitted  to  give  as  satisfactory  results 
in  growth  and  fruitage  of  trees  as  such  a  naturally  poor  piece  of  land 
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can  give.  With  its  even  slopes  to  west  and  southwest,  it  lies  well  for 
drainage;  the  main  difficulty  was  in  excavation.  For  to  get  the 
average  depth  of  three  and  one  half  feet,  considerable  broken  rock 
had  to  be  dug  out,  and  occasionally  material  as  tenacious  as  pipe  clay 
had  to  be  removed.  Such  things  are  not  good  marks  of  orchard 
ground,  and  the  improvement  which  will  undoubtedly  follow  the 
introduction  of  under-drainage  will  serve  well  to  illustrate  the  advan- 
tage of  such  a  treatment  of  poor  ground,  and  thus  prove  of  considerable 
practical  value.  In  the  construction  of  the  main  drains  three-inch 
tile  was  used;  the  laterals  being  two-inch  tile.  About  one  thousand 
five  hundred  feet  of  the  former  and  three  thousand  feet  of  the  latter 
were  used,  with  the  necessary  connections.  The  small  stone  thrown 
out  of  the  trenches  and  picked  from  the  surface  were  used  to  bed  and 
cover  the  tile,  and  the  work  has  been  done  as  well  as  possible  to  secure 
the  quick  removal  of  surplus  water  and  the  permanent  efficiency  of 
the  drains. 

Records  and  observations  on  the  fruit  varieties  as  they  ripened 
have  been  made  as  heretofore.  Increased  use  has  been  made  of  the 
collection  as  a  means  of  determining  doubtful  sorts,  and,  as  will  be 
noted  under  the  head  of  distribution  of  seeds  and  scions,  a  vast 
number  of  cuttings  for  budding  and  grafting  have  been  sent  out  to 
applicants  from  all  parts  of  the  State.  The  fruit  has  also  been  exhib- 
ited at  the  State  and  Mechanics'  Institute  Fairs,  and  the  attention  of 
growers  has  been  thus  drawn  to  several  desirable  and  little  known 
kinds. 

The  Arboretum. — Sympathizing  with  our  desire  for  opportunity  to 
establish  an  arboretum  on  a  more  comprehensive  scale  than  the 
grounds  of  the  College  of  Agriculture  permitted,  the  Secretary  of  the 
Board  of  Regents  kindly  set  apart  for  our  use  a  portion  of  the  hill 
lands  of  the  University  which  has  previously  been  used  for  pasturage, 
and  the  Regents  sanctioned  the  expenditure  necessary  to  bring  the 
areas  into  condition  for  planting  and  making  them  accessible. 

Thus,  in  addition  to  the  tree  growths  on  the  west  portions  of  the 
University  domain,  we  have  now  three  tracts  planted  with  timber 
and  ornamental  trees,  at  different  elevations  on  the  hillsides  which 
comprise  the  eastern  part  of  the  grounds.  The  highest  is  near  the  sum- 
mit of  the  first  ridge,  about  nine  hundred  feet  above  tide  water.  It 
was  first  planted  with  English  oaks,  but  as  these  proved  very  tooth- 
some to  the  ground  squirrels,  there  were  a  number  of  vacant  spaces 
at  the  end  of  the  first  season.  The  missing  oaks  were  replaced  with 
cork  oaks,  cork  elms,  camphors  and  species  of  pine,  cypress  and 
acacia.  At  present  the  upper  plot  is,  therefore,  a  very  promising 
plantation,  including  a  number  of  kinds  of  trees;  and  the  future 
growth  will  furnish  data  for  interesting  conclusions  as  to  the  ability 
of  the  varieties  to  shift  for  themselves  on  an  arid  hilltop.  Consider- 
ing the  unusually  dry  character  of  the  last  two  years,  the  present  con- 
dition of  the  plantation  must  be  considered  quite  satisfactory. 

The  second  planting  was  made  in  the  winter  of  1887,  and  consisted 
of  an  irregular  piece  of  ground  at  the  southwest  base  of  the  same  ridge, 
where  the  soil  is  deeper  and  naturally  more  moist.  This  piece  was 
laid  out  with  winding  walks,  and  aside  from  the  lessons  to  be  obtained 
from  the  success  or  failure  of  the  plantings,  the  plot  will  serve  as  a 
very  acceptable  addition  to  the  campus  of  the  University  when  the 
upper  part  of  the  grounds  shall  be  improved.     On  this  piece  a  num- 
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ber  of  ornamental  shrubs  were  introduced,  placing  them  adjacent  to 
the  walks  and  in  front  of  the  taller  growths. 

The  third  parcel  of  ground,  which  was  prepared  and  planted  dur- 
ing the  winter  of  1888,  consists  of  a  sloping  bench  on  the  east  base  of 
the  ridge  first  mentioned,  and  at  the  mouth  of  what  is  known  as 
Strawberry  Canon.  Its  general  slope  is  toward  the  southwest,  and  it 
commands  an  extensive  view  across  the  Oakland  plain,  with  the  city 
of  Alameda  and  the  lower  arm  of  San  Francisco  Bay  beyond.  A  road 
was  cut  from  the  second  plot  to  the  third;  on  the  latter  there  was  con- 
siderable grading  done,  and  then  the  area  laid  off  with  winding  walks 
in  such  a  way  as  to  admit  of  their  extension  upon  the  more  accessible 
parts  of  the  adjacent  hillside,  for  the  case  that  it  should  be  considered 
desirable  to  advance  plantations  in  that  direction  in  the  future.  This 
plot  was  planted  with  groups  of  trees  and  shrubs  somewhat  according 
to  natural  affiliation,  and  includes  species  from  nearly  all  parts  of 
the  world. 

It  will  not  be  possible  to  specify  further,  in  this  place,  concerning 
these  forestry  experiments,  of  which  it  is  intended  to  give  a  more  de- 
tailed account  in  the  next  Annual  Report  of  the  College  of  Agriculture. 
Enough  has  been  said  to  indicate  the  interest  taken  in  this  important 
branch  of  experimental  work,  and  that  the  University,  both  by  its 
local  experimentation  and  by  distribution  of  forest  seeds  and  seed- 
lings, is  doing  its  share  in  furtherance  of  the  honorable  and  valuable 
efforts  of  the  tree  planters  of  the  State. 

Distribution  of  Plants,  Seeds  and  Scions. — During  the  last  two  years 
this  work  has  reached  an  extent  far  beyond  previous  records.  About 
six  hundred  applications  have  been  received  and  upwards  of  three 
thousand  packages  of  trees,  seeds,  or  scions  have  been  sent  out  each 
year,  or  an  average  of  about  five  different  articles  to  each  applicant. 
The  detailed  description  of  this  branch  of  the  work  naturally  belongs 
to  the  Annual  Report.  It  may  be  remarked,  however,  that  the  dispo- 
sition of  those  receiving  these  seeds,  plants,  etc.,  is  to  give  them  careful 
trial  and  to  report  results.  A  vast  correspondence  comprising  reports 
of  local  experiments  in  nearly  all  parts  of  the  State,  is  now  awaiting 
compilation  and  tabulation  for  the  Annual  Report. 

THE   OUTLYING   CULTURE   STATIONS. 

[The  outlying  stations  for  experimental  cultures  of  all  kinds,  that 
have  been  established  during  the  current  year,  are  still  in  an  incho- 
ate condition;  and  it  therefore  seems  best  to  give  in  this  place,  at 
present,  only  such  matter  as  relates  to  their  establishment  and  pre- 
liminary equipment,  without  entering  into  the  details  of  their  location 
and  of  the  region  they  represent.] 

BULLETIN  No.  78. 

Report  on  the  Establishment  of  Outlying  Stations. 

■ 

(Made  March  12,  1888.) 
President  E.  S.  Holden  : 

Deab  Sir:  I  respectfully  submit  the  following  considerations  and  statements  concern- 
ing the  organization  of  the  Agricultural  Experiment  Station  work  under  the  provisions 
of  the  "Hatch  Bill,"  which  has  now  been  made  effective  by  the  appropriation  that  has 
lately  passed  Congre— : 

The  Experiment  Station  work  that  for  ten  years  past  has  been  carried  on  so  far  as  the 
funds  of  the  University,  and  the  State  appropriations  made  from  time  to  time,  have  per- 
mitted, is  entirely  of  the  character  contemplated  by  the  "  Hatch  Experiment  Station  Bill," 
and  the  interest  it  has  excited  in  this  State  has  not  only  found  expression  in  the  increased 
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appropriations  consecutively  made  for  its  support  by  the  Legislature,  but  also  by  the  desire 
manifested  for  its  expansion  so  as  to  provide  adequately  for  the  varied  needs  of  the  widely 
different  climatic  regions  of  California.  It  being  manifestly  impossible  to  represent  by  the 
work  of  any  single  station  the  conditions  of  a  State  coextensive  with  the  section  of  the 
Atlantic  Coast  reaching  from  Cape  Cod  to  the  Savannah  River,  the  establishment  of  out- 
lying Culture  Experiment  Stations  has  long  been  urged,  and  to  some  extent  the  demand  has 
teen  supplied  by  the  annual  distribution  of  seeds  and  living  plants  throughout  the  State, 
to  persons  applying  for  them  and  willing  to  make  trials  and  report  thereon  to  the  Agri- 
cultural Department.  The  last  annual  report  records  the  outcome  of  a  large  number  of 
experiments  thus  initiated;  yet  it  cannot  be  denied  that,  considering  the  large  number  of 
persons  to  whom  distributions  have  been  made,  the  responses  have  been  relatively  few, 
and  too  often  of  a  very  unsatisfactory  character,  owing  to  the  unavoidable  want  of  neces- 
sary attention  on  the  part  of  the  distributee.  At  all  events,  these  results  have  served  to 
emphasize  the  need  of  Regional  Culture  Stations  under  competent  supervision,  and  the 
desire  of  the  agricultural  public  in  that  direction  has  repeatedly  found  utterance  in  reso- 
lutions of  the  State  Grange,  State  Conventions,  and  other  public  meetings.  Those  passed 
at  the  last  meetings  of  these  bodies  are  especially  emphatic,  and  the  support  thus  given 
has  doubtless  aided  greatly  in  the  passage  of  the  appropriation  Act  through  Congress. 

Our  general  policy  in  regard  to  this  subject  being  thus  understood,  the  principles  that 
should  guide  in  the  establishment  of  such  culture  experiment  stations  require  a  brief 
discussion. 

In  determining  the  proper  location  of  the  outlying  stations,  their  distinctive  objects,  and 
relation  to  the  central  station  at  Berkeley,  should  be  kept  clearly  in  view.  The  latter  must 
of  necessity  cover  the  whole  ground  of  investigation  in  agricultural  science  and  practice,  as 
recited  in  the  Act  of  Congress,  and  as  heretofore  carried  out  so  far  as  the  means  at  command 
permitted.  The  outlying  stations,  on  the  contrary,  are  designed  to  be  essentially  "culture 
stations"  only,  in  which  the  adaptations  of  culture  plants  to  the  local  climates  and  soils 
are  to  be  tested  systematically,  in  order  to  relieve  the  practical  farmer  from  the  necessity 
of  making  such  trials  at  his  individual  and  often  very  heavy  expense  in  unproductive  in- 
vestments, and  the  results  of  which,  after  all,  are  not  convincing  to  others,  and  do  not 
become  part  of  public  experience. 

With  this  object  in  view  it  is  evident  that  in  the  selection  of  locations  for  such  stations 
the  following  points  should  be  primarily  regarded: 

1.  Each  station  should  be  representative  of  as  large  an  area  of  agricultural  land  as  pos- 
sible, with  respect  to  climatic  conditions,  first  of  all;  and,  secondly,  with  respect  to  soil 
conditions. 

2.  Agricultural  regions  of  which  the  adaptations  and  peculiarities  are  still  uncertain, 
should  receive  attention  first,  since  it  is  here  that  the  greatest  volume  of  work  remains  to 
be  done;  while  in  regions  that  have  been  settled  up  long  ago,  the  trials  of  individual  cult- 
ure plants  that  may  come  into  question  may  be  intrusted  to  intelligent  individuals. 

This  implies,  conversely,  that  when,  after  a  time  which  may  vary  from  ten  to  twenty 
or  more  years,  a  culture  station  shall  have  fulfilled  its  main  objects,  it  may  be  dispensed 
with  or  transferred  to  another  locality  standing  in  need  of  such  work.  Yet  it  may  also 
turn  out  to  be  desirable  to  maintain  some  outlying  station  or  stations  permanently,  and 
invest  them  with  additional  functions  in  the  prosecution  of  agricultural  experimentation. 
Under  this  point  of  view  it  would  seem  to  be  desirable  that  the  lands  occupied  should  be 
held  in  trust,  or  on  lease,  rather  than  in  fee  simple,  by  the  University. 
•  It  is  my  impression  that  such  tenure  of  land  for  the  purposes  of  a  culture  station  can, 
in  most,  if  not  in  all  cases,  be  obtained  by  consent  or  donation  from  the  owner,  with  only 
nominal  expense  to  the  institution. 

As  regards  the  necessary  buildings,  the  Act  provides  that  a  sum  not  exceeding  $3,000 
maybe  expended  for  buildings  and  repairs  the  first  (this)  year,  but  thereafter  only  £750  per 
year  shall  be  so  applicable.  This  provision  was  evidently  intended  to  prevent  the  improper 
use  of  the  fund  for  extensive  buildings,  allowing  only  what  is  considered  absolutely  essen- 
tial, such  as  dwellings  for  employes,  barn,  tool  and  propagating  house,  to  be  defrayed  out 
of  the  appropriation.  This  works  well  enough  where,  as  in  the  smaller  Eastern  States, 
one  single  station  answers  all  purposes,  But  where,  as  in  California,  at  least  five  stations 
(besides  the  central  one  at  Berkeley)  will  be  required  to  represent  even  remotely  the  sev- 
eral agricultural  regions,  this  provision  leaves  us  without  the  means  of  providing  for  their 
buildings. 

From  the  offers  and  suggestions  already  received,  I  believe  that  this  difficulty  can  be 
overcome  by  inviting  subscriptions  to  defray  the  cost  of  needed  buildings  in  the  localities 
or  regions  that  will  be  benefited  by  their  establishment.  It  would  manifestly  be  invidious 
to  allot  the  whole  $3,000  permitted  by  law  to  any  one  favored  locality,  unless  it  be  the  cen- 
tral station  at  Berkeley.  The  latter,  as  you  are  aware,  stands  in  the  most  urgent  need  of 
buildings  that  shall  properly  subserve  the  uses  of  the  Experiment  Station,  which  at  pres- 
ent has  neither  office,  nor  collection  room,  nor  adequate  laboratory  accommodations.  In 
conformity  with  this  view,  1  have  already  submitted  to  you  suggestions  and  plans  by 
which,  supplementing  the  $3,000  with  an  appropriate  sum  from  the  University  fund,  a 
satisfactory  building  for  the  use  of  the  station  may  be  constructed,  mostly  upon  founda- 
tions already  existing.  This  is  really  the  first  need  for  the  successful  management  of  the 
already  complex  work,  which  will  become  additionally  heavy  and  complicated  when  the 
outlying  stations  shall  have  been  established. 

As  regards  the  number  and  general  collocation  of  these  culture  stations,  I  have  already, 
in  former  reports  and  communications,  outlined  my  views  in  the  premises.     They  are 
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based  upon  the  natural  agricultural  subdivisions  of  the  State,  which  may  be  stated  as 

folio 

1.  Southern  region,  from  San  Diego  to  Santa  Barbara,  and  inland  to  the  Mojave  and 
Colorado  deserts. 
2    San  Joaquin  Valley,  from  the  Tejon  Mountains  to  Stockton. 
;;.  Sacramento  Valley,  from  Stockton  northward. 

4.  Foothills  of  the  sierra,  substantially  from  Fresno  to  Tehama  County. 

5.  Coast  Range  region. 

It  is  impossible  to  make  fewer  divisions,  and,  consequently,  five  outlying  culture  stations 
is  the  minimum  number  that  can  at  all  represent  the  State.  The  Coast  Range  might  be 
supposed  to  be  represented  by  the  central  station  at  Berkeley,  but  it  is  notorious  that 
this  is  not  at  all  the  case.  The  Berkeley  climate  represents  only  a  very  limited  area, 
directly  influenced  by  the  fogs  that  pour* in  through  the  Golden  Gate  at  the  time  when 
the  maximum  heat  prevails  elsewhere.  As  a  culture  station  it  is  not  happily  located, 
and  the  Coast  Range  should  be  otherwise  represented.  In  view  of  the  considerations, 
already  set  forth  above,  it  appears  to  me  that  the  extensive  and  important  region  lately 
opened  up  to  settlement  by  the  extension  of  the  Southern  Pacific  Railroad  toward  San 
Luis  Obispo,  along  the  largest  river  of  the  Coast  Range,  the  Salinas,  is  eminently  en- 
titled to  consideration,  it  being  a  new  and  apparently  most  promising  field  for  varied 
cultures.  1  submit  herewith  a  proposition  looking  toward  the  establishment  of  a  sta- 
tion, on  the  general  basis  as  above  outlined,  by  a  donation  of  land  in  trust  and  the  raising 
of  a  sum  sufficient  for  the  erection  of  buildings,  on  the  part  of  Mr.  J.  V.  Webster,  of  Cres- 
ton,  San  Luis  Obispo  County.  The  land  offered  is  situated  within  a  few  miles  of  the  town  of 
Paso  Etobles,  and  in  my  view  will  be  as  fairly  representative  of  the  culture  conditions  of 
the  line  agricultural  region  of  the  Upper  Salinas  as  could  be  readily  chosen.  I  therefore 
tfnlly  recommend  the  formal  acceptance  of  Mr.  Webster's  proposition  at  the  com- 
ing meeting  of  the  Board  of  Regents,  and  that  the  expenditure  needful  for  further  equip- 
ment and  such  work  as  the  season  will  permit,  be  authorized. 

Another  most  acceptable  offer  of  a  similar  tenor  comes  from  Senator  A.  Caminetti  and 
others,  offering  a  tract  of  land  within  a  few  miles  (the  exact  location  yet  to  be  determined 
upon)  of  Jackson,  Amador  County.  As  that  county  is  very  nearly  centrally  located 
within  the  foothill  region  as  above  defined,  and  as  personal  examination  has  satisfied  me 
that  the  soil  and  climate  of  the  locations  of  which  the  choice  is  offered  is  as  fairly  repre- 
sentative of  the  foothill  region  at  large  as  any  one  location  that  could'be  selected,  I  also 
recommend  the  acceptance  of  this  offer,  it  being  the  only  one  that  has  come  from  that 
region,  and  being  in  every  respect  a  fair  one,  besides  being  situated  in  a  community  anx- 
ious for  information  as  to  untried  cultures. 

I  am  in  receipt  of  suggestions  and  offers  of  cooperation  from  various  other  points, 
notably  from  Tulare  County,  from  Santa  Barbara  (the  same  as  formerly  communicated  to 
you),  and  from  the  County  of  Los  Angeles.  None  of  these  suggestions  have  as  yet  taken 
so  definite  a  form  as  to  call  for  a  recommendation  on  my  part  at  this  time.  But  in  view  of 
the  lateness  of  the  season  and  of  the  short  time  remaining  within  which  the  appropriation 
for  the  present  fiscal  year  can  be  expended,  I  urgently  recommend  that  the  power  to 
accept  appropriate  donations  for  culture  stations,  and  to  take  proper  action  thereon,  be 
delegated  to  a  committee  that  can  be  easily  called  together;  since  the  necessity  of  await- 
ing the  action  of  a  regular  meeting  of  the  Board  of  Regents  would  defeat  all  further 
progress  in  the  establishment  of  stations  for  this  season. 

1  have  in  viewT  one  other  station,  the  establishment  of  which  will  involve  but  little  initial 
or  current  expense,  and  which  would  adequately  represent  the  higher  portion  of  the  mid- 
dle Coast  Ranges.  I  refer  to  Mount  Hamilton,  the  native  vegetation  of  which  shows 
unexpected  possibilities  in  the  way  of  cultivation  at  the  height  of  four  thousand  feet.  I 
have  found  at  this  altitude  the  native  grapevine  and  a  growth  of  oaks  and  other  plants 
rivaling  that  of  many  interior  valleys.  Apart  from  the  desirableness  of  thus  facilitating 
the  supply  of  life's  necessaries  to  the  personnel  on  the  mountain,  the  success  of  cultures  at 
t!i at  elevation  would  go  far  to  show  the  latent  possibilities  of  the  lower  ridges,  now  mere 
pasture  grounds.  I  therefore  suggest  that  so  soon  as  the  Mount  Hamilton  domain  shall 
have  been  turned  over  to  the  Regents,  operations  looking  toward  at  least  a  small  culture 
plot  be  at  once  begun,  so  as,  if  possible,  to  gain  a  year's  time  in  actual  experience. 

It  should  not  be  forgotten  that  besides  these  new  stations  and  the  one  at  Berkeley, 
three  specially  viticultural  stations,  based  entirely  on  private  munificence,  are  already  in 
operation.  Two  of  these  are  located  on  opposite  sides  of  the  Santa  Clara  Valley"  (at 
Cupertino  and  Mission  San  Jose),  and  one  at  Fresno.  If  these  are  maintained  and  the 
plans  above  outlined  are  carried  out,  we  shall  have  ten  stations  in  all  to  look  after.  This  is 
a  very  respectable  number,  and  it  is  obvious  that  it  cannot  be  much  increased  without 
special  strong  reasons  or,  perhaps,  additional  pecuniary  means.  I  estimate  the  current 
expense  of  maintenance  of  a  general  culture  station  of  fifteen  to  twenty  acres,  once  estab- 
lished and  equipped,  at  between  $2,000  and  $2,500  per  annum;  and  it  is  thus  easily  seen 
that  the  limits  of  the  Congressional  fund  will  very  nearly  have  been  reached  when  the 
present  plans  are  carried  into  effect. 

Respectfully  submitted. 

E.  W.  HILGARD, 
Professor  of  Agriculture. 

In  accordance  with  the  tenor  of  the  above  report,  a  special  com- 
mittee to  consider  the  offers  of  sites  for  stations  and  to  accept  them 
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when  satisfactory,  was  appointed  by  the  Regents.  The  three  stations 
named  below  were  thus  established,  and  the  following  gentlemen 
were  appointed  "Patrons"  of  the  same,  with  supervisory  powers: 
For  the  Foothill  Station,  Hon.  A.  Caminetti,  of  Jackson,  Amador 
County;  for  the  Southern  Coast  Range  Station,  J.  V.  Webster,  Esq., 
Creston,  San  Luis  Obispo  County;  for  the  San  Joaquin  Valley  Station, 
B.  F.  Moore,  Esq.,  Tulare  City,  Tulare  County. 

From  a  bulletin  (No.  80)  issued  August  twenty-ninth  of  the  present 
year,  I  extract  the  following  passages  relating  to  the  progress  made  at 
that  time  in  the  direction  indicated: 

The  constant  demand  for  information  as  to  the  progress  made  in  the  establishment  and 
work  of  our  Experiment  Stations,  under  the  Hatch  Act,  renders  it  expedient  to  publish  at 
this  time  a  succinct  account  of  the  progress  made  and  of  the  plans  now  definitely  adopted. 
It  may  be  stated  that  these  run  entirely  within  the  lines  indicated  in  a  former  bulletin 
(No.  78),  but  as  that  document  may  not  be  in  the  hands  or  may  have  passed  out  of  the 
memories  of  many  interested,  its  main  points  are  given  here  for  information: 

Experimental  work  of  the  exact  character  set  forth  in  the  "Hatch  Bill"  has  been  car- 
ried on  at  the  University  of  California  since  187G.  The  first  report  of  work  done  was  issued 
early  in  1877,  and  it  has  continued  uninterruptedly  ever  since  to  such  extent  as  the  appro- 
priations made  from  time  to  time  by  the  Regents  and  the  Legislature  would  permit. 
During  the  two  financial  years  immediately  preceding  the  present  one  the  aggregate 
annual  expenditure  for  experimental  work  has  approached  very  nearly  to  the  amount 
lately  appropriated  under  the  Hatch  Act. 

In  several  other  States  the  State  appropriations  were  withheld  upon  the  passage  of  the 
Hatch  Act,  and  the  (subsequently  discovered)  failure  of  the  latter  to  make  an  actual 
appropriation  caused  serious  inconvenience  in  these  cases  and  gave  additional  energy  to 
the  efforts,  fortunately  successful,  to  have  the  omission  remedied  by  a  special  Act  of  Con- 
gress, which  passed  very  early  in  the  present  session.  Since  this  supplementary  Act,  how- 
ever, left  the  provisions  of  the  Hatch  Act  unchanged,  it  became  necessary  to  expend 
within  practical^  four  months'  time,  and  yet  within  the  limits  of  the  law,  the  full  amount 
of  the  annual  appropriation  of  $15,000,  since  any  unexpended  balance  would  be  forfeited. 

In  California  no  withdrawal  of  the  State  aid  from  the  experimental  work  occurred,  or 
was  intended,  it  being  understood  that  the  work  would  be  carried  on  as  before,  but  with- 
out special  appropriations  being  asked  therefor;  and  that,  in  the  event  of  the  passage  of 
the  Hatch  Act,  the  funds  thus  made  available  would  be  used  to  increase  thescope  and 
efficiency  of  the  experimental  work;  and,  notably,  that  ''Culture  Experiment  Stations" 
should  be  established  in  the  various  climatic  divisions  of  the  State,  so  far  as  the  means 
at  command  would  permit.  This  course  was  in  accord  with  the  expressed  desire  of  the 
State  Grange  and  other  representative  agricultural  bodies,  whose  influence  was  exerted 
in  behalf  of  the  passage  of  the  Hatch  Act. 

In  pursuance  of  a  report  and  recommendations  on  the  subject,  addressed  by  the  under- 
signed to  the  President  of  the  University  early  in  March,  1888  (Bulletin  No.  78),  the  Board 
of  Regents  promptly  authorized  him  to  take  immediate  steps  toward  the  establishment 
of  the  long-contemplated  outlying  stations. 

Shortly  after  the  publication  of  Bulletin  78,  tenders  of  land  and  of  funds  sufficient  tor 
the  needed  improvements  were  received  from  the  following  counties,  in  the  order  here 
named:  Amador  County,  for  the  "Foothill  Station;"  San  Luis  Obispo  County,  for  the 
station  representing  the  Southern  Coast  Range  region ;  Tulare  County,  for  the  San  Joaquin 
Valley  Station.  Soon  after,  several  suggestions  and  one  definite  offer  (the  latter  from  Mr. 
F.  A.  Kimball,  of  National  City )  were  also  received  from  the  southern  region.  But  a  dis- 
cussion of  the  time  and  funds  at  command  led  to  the  conclusion  that  it  would  be  unsafe 
to  involve  ourselves  in  the  establishment  of  more  than  three  stations  during  the  first 
year,  and  until  experience  should  have  yielded  some  more  definite  data  in  respect  to  the 
first  cost  and  running  expenses  of  such  establishments.  Moreover,  the  shortness  of  the 
time  before  the  expiration  of  the  financial  year  (June  thirtieth)  would  render  a  full 
investigation  of  a  larger  number  of  localities,  as  to  their  fitness,  physically  impracticable. 

In  each  of  the  above  counties  the  choice  between  several  tracts  was  given.  Each  of 
these  was  personally  examined  by  the  writer,  two  visits  to  each  county  being  made,  and 
the  final  choice  was  based  upon  the  concurrent  consideration  of  the  points  mooted  in  Bulle- 
tin 78,  with  that  of  convenient  location  and  willingness  of  residents  to  give  financial  or  other 
aid.  A  full  account  of  these  points  would  be  too  lengthy  for  the  present  publication,  and 
is  reserved  for  the  annual  report;  but  the  subjoined  summary  statement  regarding  the 
establishment  of  and  progress  thus  far  made  in  the  several  stations  (named  in  the  order 
of  their  acceptance)  will  convey  the  information  now  called  for. 

1.  The  Foothill  Station.— This'  station  was  established  first,  under  the  enthusiastic  and 
efficient  initiative  of  Senator  A.  Caminetti,  of  Jackson,  Amador  county.  After  much  con- 
sideration of  the  respective  merits  of  hills  and  valleys  in  the  premises,  the  choice  fell  upon 
a  tract  situated  about  four  and  one  half  miles  a  little  east  of  north  of  the  town  of  Jackson, 
the  county  seat.  According  to  the  levelings  of  the  Amador  Ditch,  which  passes  through 
it,  and  a  topographical  survey  made  by  a  volunteer  party  of  University  students,  its 


REPORT   OF   THE    PRESIDENT   OF   THE    UNIVERSITY.  83 

highest  point  is  two  hundred  feet  above  the  ditch,  which  itself  is  there  at  about  one  thou- 
sand eight  hundred  and  fifty  feet  elevation;  making  the  average  height  above  the  sea 
about  two  thousand  feet    This,  according  to  the  best  testimony  available,  is  the  height  at 

which  frosts  arc  least  liable  to  injure  delicate  fruits,  including  the  citrus  tribe;  and  the 
tract  possesses  the  special  advantage  of  including  within  its  limits  three  of  the  most 
important  soils  of  the  foothills  region,  viz.,  the  red  "slate"  soil,  the  granite  soil,  and  the 
quartz  gravel  soil.  Its  natural  vegetation  embraces  a  very  full  assortment  of  the  trees  and 
shrubs  of  the  lower  "foothill-,' including  the  Buckeye  and  Toyon.  The  main  tract  of 
twenty-two  acres  was  donated  by  Senator  John  Boggs,  of  Colusa.  But  as  this  lacked  a 
representation  of  certain  desirable  features  of  soil  and  exposure,  an  addition  of  six  acres 
was  made  on  the  west  by  a  donation  from  Mr.  McKay,  and  a  tract  of  seven  acres  was 
added  on  the  north  by  Messrs.  Trabueco  and  Oneto,  compensation  being  made  them  for 
the  large  standing  timber. 

The  improvement  of  the  tract  was  carried  out  on  a  very  liberal  scale  by  a  committee  of 
citizens.  A  new  road  was  graded  one  and  a  half  miles  tip  to  the  land  i'rom  the  county 
road.  The  main  tract  was  fenced  with  a  board-and-wire  fence,  also  grubbed  and  plowed. 
Pipes  for  water  supply  were  laid  from  the  ditch  both  to  the  central  hill,  on  which  a  reser- 
voir for  irrigation  is  located,  and  to  the  higher  hill,  upon  which  the  dwelling  is  to  be 
placed,  and  from  whence  it  will  command  a  wide  view  among  the  mountains  and  over 
the  Sacramento  Valley,  and  as  far  as  Mount  Diablo.  The  two-story  dwelling,  with  glass 
propagating  house,  as  well  as  stable  and  tool  house,  are  now  in  progress  of  construction 
in  general  accordance  with  plans  furnished  by  the  University. 

The  two  exterior  tracts  have  been  fenced,  and  the  reservoir  of  twenty-five  thousand 
gallons  capacity  constructed  at  the  expense  of  the  station  fund;  a  water  power  and  pump 
will  be  placed  in  the  ditch  by  consent  of  the  ditch  company,  who  also  liberally  agree  to 
supply  gratuitously  the  needed  water.  It  is,  however,  intended  to  use  irrigation  as  spar- 
ingly as  possible,  in  order  to  prove  what  can  be  done  without  it  in  the  foothiil  region. 

2.  The  station  for  the  Southern  Coast  Range  has  been  established  under  the  initiative  of 
J.  V.  Webster,  Esq.,  of  Creston,  San  Luis  Obispo  County,  and  is  intended  to  represent  the 
largest  interior  valley  of  the  Coast  Range,  drained  by  the  Salinas  River.  In  its  lower  por- 
tion the  valley  of  the  Salinas,  three  to  four  miles  wide,  is  open  to  the  coast  winds,  which 
control  its  climate.  Above  Soledad  it  gradually  contracts  and  ascends  considerably,  being 
for  some  distance  not  much  wider  than  the  shallow,  sandy  river  bed,  although  not  flanked 
by  high  mountains.  Above  San  Miguel  the  valley  again  expands,  and  finally  broadens 
out  into  a  level  or  slightly  undulating  country,  traversed  by  the  upper  tributaries  of  the 
Salinas,  chief  among  which  are  the  Huer-Huero  and  Estrella.  From  the  latter  stream 
the  whole  region,  picturesquely  dotted  with  oak  groves  that  give  it  a  park-like  appear- 
ance, is  often  designated  as  "the  Estrella  Plains,"  although  that  designation  belongs  prop- 
erly to  the  more  restricted  and  partly  timberless  area  immediately  adjoining  Estrella 
Creek  itself.  From  above  Templeton  (the  present  railroad  terminus)  to  San  Miguel,  its 
length  is  about  twenty  miles,  while  from  the  Salinas,  near  Paso  Robles,  eastward  to  the 
Cholame  Range,  its  greatest  width  is  about  fourteen  miles.  As  within  these  limits  there 
is  scarcely  any  waste  land,  and  the  soil  when  well  cultivated  is  very  productive  without 
irrigation,  this  region  constitutes  one  of  the  largest  continuous  areas  of  agricultural  land 
in  the  State,  outside  of  the  Great  Valley.  As  yet  it  is  but  thinly  settled  and  its  product- 
ive capacity  imperfectly  understood,  hence  it  is  eminently  worthy  of  being  made  the  sub- 
ject of  exhaustive  culture  experiments. 

From  among  several  desirable  locations  offered  in  this  region,  a  tract  of  twenty  acres, 
situated  within  two  miles  of  Paso  Robles,  on  the  plateau,  about  three  fourths  of  a  mile 
east  of  the  Salinas  River,  and  eighty  feet  above  it,  and  offered  by  Mr.  J.  V.  Webster,  was 
finally  accepted.  A  subscription  toward  the  erection  of  the  necessary  buildings  was  raised 
by  Mr.  Webster,  chiefly  among  the  citizens  of  Paso  Robles  and  Templeton  and  neighbor- 
hood. 

The  tract  is  a  parallelogram,  one  thousand  seven  hundred  by  five  hundred  and  twelve 
and  one  half  feet,  and  fronts  on  the  new  public  road  from  Paso  Robles  to  the  Huer-Huero 
settlements.  Like  the  Foothill  Station,  it  contains  representations  of  three  of  the  most 
important  soils  of  the  region;  and  the  larger  part  of  it  (having  the  light,  sandy  soil  of  the 
plains)  was  quite  heavily  timbered  with  the  prevalent  "blue  oak"  (Quercus  Douglasii),  here 
mostly  not  distinguished  from  the  white  oak  (Q.  lobata),  which  occupies  only  the  lower 
ground.  This  timber  has  (with  the  exception  of  a  few  fine  trees)  been  grubbed  out,  the 
stumps  cut  off  and  taken  from  the  holes,  and  the  latter  leveled  over.  A  substantial  six- 
board  plank  fence,  with  redwood  base,  so  constructed  as  to  be  rabbit  proof,  has  been  built 
around  the  tract,  and  an  "automatic"  gate  placed  at  the  front  entrance.  A  well  has  been 
dug  near  the  site  of  the  dwelling,  in  which  wTater  has  been  reached  at  the  depth  of  ninety- 
five  feet.  This  is  the  only  well  for  many  miles  on  the  plateau  level,  and  itself  demonstrates 
a  fact  of  considerable  importance  to  the  region.  The  supply  is  thought  to  be  large,  but 
awaits  the  putting  in  of  a  deep-well  pump  before  it  can  be  definitely  gauged. 

Plans  for  the  dwelling  and  outbuildings  have  been  forwarded  to  Mr.  Webster,  who  will 
push  their  construction  with  his  accustomed  energy. 

3.  In  the  establishment  of  the  San  Joaquin  Valley  Station  the  initiative  was  taken  by 
Tulare  Grange,  among  whose  members  Messrs.  B.  F.  Moore  and  William  F.  Stewart  have 
been  especially  active  in  forwarding  the  work,  serving  as  a  committee  whose  task  alone 
in  accompanying  the  writer  to  the  numerous  locations  offered  was  not  light.  The  selec- 
tion was  difficult  on  account  of -the  highly  specialized  character  of  the  soils  of  the  Kaweah 
Delta,  within  which  a  location  fairly  representative  of  the  "plains  soils  "from  Kern  to 
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Stanislaus  was  not  easy  to  find.  It  is  believed,  however,  that  a  thoroughly  representative 
tract  has  been  found  on  the  low  ridge  on  which  Tulare  City  is  located,  about  a  mile  and 
a  bait*  southeast  from  the  town,  where  Messrs.  B.  F.  Moore  and  J.  S.  Gould  offered  a 
twenty-acre  tract,  so  selected  as  to  include  a  few  acres  of  "alkali  land"  (the  reclamation 
of  which  will  form  one  of  the  most  important  problems  to  be  solved),  together  with  the 
sandj'  loam  with  a  light  hardpan  foundation  that  scarcely  varies  in  its  nature,  and  (out- 
side of  the  Fresno  region)  forms  the  bulk  of  the  soil  of  the  San  Joaquin  plains. 

A  guaranteed  subscription  of  $3,000  toward  the  cost  of  the  erection  of  buildings  was 
promptly  made  by  citizens  of  Tulare  City  and  neighborhood.  Plans  for  these  have  been 
forwarded,  and  their  construction,  it  is  understood^  will  commence  immediately. 

Irrigation  being  essential  in  this  region,  and  ditch-water  being  uncertain  in  supply  as 
yet,  it  was  concluded  to  bore  a  well,  or  several  if  necessary,  in  order  to  reach  and  utilize  the 
abundant  water  supply  which  is  commonly  found  here  at  about  twelve  feet  depth,  but 
which  becomes  apparently  inexhaustible  when  the  gravel  stratum  lying  at  thirty  to  fifty 
feet  depth  is  tapped.  A  ten-inch  well  has  therefore  been  sunk  to  the  depth  of  sixty  feet, 
with  the  usual  result  of  an  abundant  rise  of  water  to  within  twelve  feet  of  the  surface.  A 
"  triple-action  "  irrigating  pump  with  horse-power  has  been  sent  on  and  will  shortly  be  put 
up  under  the  superintendence  of  Mr.  B.  F.  Moore,  the  donor  of  the  land,  who  has  also 
rendered  most  efficient  services  in  overlooking  the  putting  up  of  the  fence,  which  is  a 
''six-board,"  like  that  at  the  Coast  Range  Station,  and  will  likewise  be  provided  with  an 
"automatic  "gate.  Mr.  Moore  proposes  to  irrigate  and  plow  the  land,  as  a  preparation  for 
the  season's  work,  so  soon  as  the  pump  and  power  shall  be  in  position. 

Occupation  of  the  Stations. — Considering  unavoidable  as  well  as  unforeseen  delays,  it  is 
probable  that  none  of  the  three  stations  will  be  ready  for  occupation  before  October  first. 
It  is,  of  course,  highly  desirable  that  the  coming  season's  work  shall  belaid  off  and  begun 
at  the  earliest  moment  possible,  and  the  selection  and  training  of  men  competent  to  serve 
as  foremen  in  charge  has  been  in  progress  for  several  months. 

It  is  perhaps  hardly  necessary  to  specify  the  experimental  cultures  to  be  at  once  initi- 
ated at  these  stations.  Roughly  speaking,  they  will  come  mainly  under  the  following  chief 
heads:  Orchard  fruits,  grape  varieties,  forage  plants,  cereals,  and  other  miscellaneous  cult- 
ure plants.  In  view  of  the  small  area  of  the  station  grounds,  and  of  the  existence  of 
special  stations  for  that  purpose,  forest  trees  will  not  be  experimented  on  to  any  large 
extent. 

The  Experiment  Station  Building  at  Berkeley. — In  conformity  with  the  recommendation 
made  in  Bulletin  78,  a  handsome  and  substantial  building  containing  the  necessary  labora- 
tories, work-rooms  and  offices  for  the  experimental  work  has  been  erected  on  the  Univer- 
sity grounds  at  Berkeley;  partly  on  foundations  already  existing  and  used  as  a  viticultural 
laboratory.  The  dimensions  of  this  building  are  forty-six  by  ninety-two  feet ;  three  brick- 
walled  cellars  with  concrete  floors  underlie  one  half  of  the  brick  basement,  which  has  six 
work-rooms  and  two  store-rooms.  The  superstructure  is  of  wood.  The  main  floor  is  occu- 
pied by  the  chemical  laboratories,  a  large  collection  room  (also  to  be  used  for  the  instruc- 
tion of  classes  in  agriculture  and  viticulture),  and  the  Director's  office.  The  second  floor 
contains  offices  and  work-rooms  for  other  than  chemical  work.  Two  of  these  will  at  once 
be  occupied  by  the  Assistant  Superintendent  of  the  experimental  grounds  at  Berkeley,  Mr. 
E.  J.  Wickson;  while  others  remain  to  be  occupied  hereafter  by  such  needful  additions  to 
the  working  force  as  will  obviously  soon  be  required,  among  which  a  "  State  Entomologist " 
is  perhaps  the  most  pressing  need.  A  spacious  attic  will  afford  additional  storage  and 
work-room  for  certain  purposes  when  necessary. 

The  laboratories,  collection  and  work  rooms  are  now  being  fitted  up  with  the  necessary 
work  tables,  cases,  and  shelving,  partly  new  and  partly  transferred  from  the  rooms  here- 
tofore occupied  elsewhere.  A  complete  "  steam  apparatus  "  (steam  bath  for  chemical  use, 
such  as  digestions,  evaporations,  etc.),  with  connections  for  steam-drying  chamber,  dis- 
tilled water,  and  other  distillations,  has  been  ordered  from  Germany  and  is  expected  to 
arrive  within  a  month. 

It  is  hoped  that  the  foregoing  statements  will  indicate  that  the  time  which  has  elapsed 
since  appropriations  became  available  under  the  Hatch  Act  has  been  diligently  utilized. 

E.  W.  HILGARD. 

Berkeley,  August  29,  1888. 

The  programme  laid  out  in  the  bulletins  just  quoted  has  since  been 
followed  and  perfected  with  but  few  changes  of  any  moment.  The 
reservation  made  with  respect  to  possible  unforeseen  delays  has  also 
been  amply  verified.  None  of  the  stations  were  ready  for  occupation 
by  the  foreman  as  early  as  October  first;  those  of  the  Foothill  and  the 
Southern  Coast  Range  Stations  were  sent  to  their  respective  posts  on 
November  first;  Tulare  Station  will  probably  not  be  occupied  by  the 
foreman,  Mr.  J.  Forrer,  before  December  fifteenth,  as  at  this  date  the 
out-buildings  alone  are  available,  and  the  construction  of  the  dwel- 
ling is  but  just  begun;  in  other  respects  the  condition  of  things 
remains  the  same  as  stated  in  the  last  bulletin.     At  the   Foothill 


REPORT   OK   THE    PRESIDENT   OF   THE    QNIVERSITY.  85 

Station  the  dwelling  is  under  roof,  but  the  construction  of  the  barn 
may  be  delayed  until  spring,  in  consequence  of  the  difficulty  of  haul- 
ing lumber  during  the  wet  weather.  It  is  proposed  to  utilize  some 
old  buildings  existing  in  the  neighborhood  as  a  shelter  for  the  team 
during  the  winter.  It  is,  however,  expected  that  at  both  stations  the 
planting  operations  will  be  fully  carried  out,  so  far  as  this  can 
conveniently  be1  done  in  one  season.  The  foreman  of  the  Foothill 
Station,  Mr.  Geo.  Hansen,  is  on  the  spot  and  is  actively  pushing  the 
needful  preparations. 

Tin1  buildings  at  the  Southern  Coast  Range  Station  have  been 
completed  and  the  foreman,  Mr.  R.  D.  Cruickshank,  placed  in  posses- 
sion. The  timber  is  being  cut  up  and  its  available  portions  piled 
out  of  the  way,  without  burning  anything  on  the  ground  to  be  planted ; 
so  as  to  insure  a  fair  comparison  of  the  several  soils  on  the  tract  with 
those  of  the  country  at  large.  The  well  has  been  deepened  to  one 
hundred  and  four  feet  and  now  has  six  feet  of  excellent  water;  the 
pump  and  horse-power  have  been  put  in  place,  and  whenever  a  test 
of  the  water  supply  shall  have  been  made  a  tank  adapted  to  the 
circumstances  will  be  put  up  so  as  to  supply  water  to  any  part  of  the 
tract,  in  which  the  differences  of  level  are  only  slight.  A  good  team 
of  horses  has  been  purchased  at  a  cost  of  $350,  also  double  and  single 
harness,  and,  besides  the  farm  wagon,  a  light  one-horse  road  wagon, 
needful  for  rapid  locomotion  and  communication  with  the  railroad 
depot. 

The  outfits  of  agricultural  and  other  implements,  purchased  in 
June  last,  have  been  forwarded  to  all  the  stations  and  are  stored,  ready 
for  use  whenever  required.  A  large  number  of  fruit  trees  (budded 
in  the  propagating  grounds  at  Berkeley  on  seedlings  purchased  last 
spring)  are  ready  for  transplanting  to  the  stations,  kinds  not  repre- 
sented to  be  supplied  from  responsible  nurseries.  A  large  collection 
of  seeds  (mostly  gathered  on  the  grounds  at  Berkeley)  is  similarly 
in  readiness  for  use  at  the  stations.  Collections  of  vine  cuttings  for 
the  same  purpose  were  made  last  spring,  and  were  rooted  partly  on 
the  grounds  of  Patrons  Webster  and  Caminetti,  near  the  stations, 
partly  on  the  grounds  of  the  Ladies'  Silk  Culture  Society  at  Piedmont, 
near  Oakland,  remote  from  any  possible  source  of  infection  with 
vine  pests.  Additional  varieties  of  vines,  not  obtainable  last  season, 
will  be  procured  this  winter,  so  as  to  start  out  with  not  less  than 
one  hundred  of  the  more  important  grape  varieties,  the  number  to 
be  gradually  increased  as  experience  may  indicate. 

The  Viticultural  statioiis  under  private  patronage,  of  which  at  pres- 
ent there  are  three,  have  also  been  supplied  with  additional  important 
varieties,  and  all  will  doubtless  furnish  important  material  and  data 
next  season.  During  the  vintage  season  just  past,  important  data 
have  already  been  derived  from  both  the  station  at  Fresno,  under  the 
patronage  of  Messrs.  E.  B.  Rogers  and  Dr.  J.  Eshleman  (under  the 
personal  management  of  Mr.  E.  Pobson),  and  from  that  at  the  Mission 
San  Jose,  under  the  patronage  of  Mr.  Juan  Gallegos,  although  both 
are  only  in  their  second  year.*  But  a  most  comprehensive  and  varied 
supply  of  valuable  material  has  been  furnished  by  the  Cupertino  sta- 
tion, under  the  patronage  of  Mr.  John  T.  Doyle,  now  in  its  fifth  year, 
and  having  in  bearing  most  of  the  one  hundred  and  twenty  varieties 
now  planted  or  grafted  within  the  area  devoted  to  the  purpose  by 

*T\venty-four  varieties  were  supplied  from  the  latter  locality,  and  five  from  Fresno. 

6p 
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Mr.  Doyle,  besides  several  other  kinds  represented  in  his  vineyard  at 
large.  The  increasing  age  of  the  vines  permits  of  the  use  of  larger 
quantities  in  the  experimental  fermentations,  and  thus  makes  the 
results  more  directly  applicable  to  large-scale  practice;  while  at  the 
same  time  the  quality  of  the  resulting  wines  is  naturally  better.  From 
this  locality  grapes  of  sixty-four  varieties,  in  lots  varying  from  one  hun- 
dred to  two  hundred  pounds,  have  been  subjected  to  vinification  at 
the  laboratory;  and  with  the  results  of  three  seasons  now  already 
before  us,  the  main  questions  relating  to  some  of  the  kinds  are  already 
so  well  settled  that  it  seems  unnecessary  to  repeat  the  vinification 
experiments  with  respect  to  quite  a  number,  thus  leaving  room  for 
more  numerous  trials  from  other  localities. 

It  would  be  exceedingly  desirable  that  the  number  of  such  special 
viticultural  stations,  of  which  the  cost  to  the  University  is  but  slight, 
should  be  greater,  and  that  they  should  be  more  widely  scattered  over 
the  State.  Additional  offers  of  this  character  have  been  received,  and 
will  receive  special  attention  in  the  near  future. 

The  work  in  the  Viticultural  laboratory,  based  mainly  upon  material 
and  data  supplied  from  these  stations,  has  during  both  the  two  vint- 
age seasons  been  continued  by  Assistants  Jaffa  and  Colb}^  on  the 
former  plan;  viz.:  the  vinification  of  lots  ranging  from  one  hundred  to 
two  hundred  pounds  of  numerous  varieties  of  grapes  grown  in  differ- 
ent localities — in  order  to  ascertain  the  peculiarities  and  consequently 
the  mutual  adaptations  of  varieties,  climates,  and  soils;  as  exempli- 
fied in  former  special  reports  on  the  subject.  Notwithstanding  many 
objections,  captious  and  otherwise,  against  the  methods  of  work  pur- 
sued by  me  in  this  matter,  I  have  found  no  reason  to  deviate  materi- 
ally from  this  plan;  not  only  because  no  better  has  been  suggested 
that  is  practically  feasible,  but  mainly  because  the  results  obtained, 
particularly  in  respect  to  climatic  adaptations,  have  been  so  definite 
and  practically  decisive  as  to  serve  as  a  perfectly  definite  basis  for 
action.  While  it  is  true  that  it  would  be  desirable  to  have  all  the 
operations — planting  as  well  as  laboratory  work — on  a  somewhat  larger 
scale,  yet  I  am  satisfied  that  with  any  very  material  enlargement,  the 
increased  cost  and  difficulty  of  conducting  the  experiments  would  in 
a  very  large  measure  offset  any  additional  advantages  to  be  derived 
from  them ;  and  that  for  the  preliminary  work  now  most  needful,  it  is 
unnecessary  either  to  plant  the  grape  varieties  by  the  acre  or  to  vinify 
them  by  the  ton.  It  will  be  time  enough  to  do  this  when,  after  set- 
tling the  broad,  general  questions  that  beset  the  grape  grower  at  this 
early  stage  of  the  industry,  we  shall  have  come  down  to  the  closer 
study  of  particular  varieties,  and  the  methods  of  vinification  adapted 
to  them,  for  the  production  of  certain  definite  qualities.  In  the  pres- 
ent state  of  the  wine  industry  and  particularly  of  the  wine  trade, 
such  detailed  experiments,  however  interesting  to  individuals,  are 
overshadowed  in  importance  by  the  broad  and  ever  repeated  question, 
"What  to  plant?"  This  is  the  pressing  and  burning  question  of  the 
day;  the  next  is,  how  to  insure  sound  and  acceptable  wines  under 
the  industrial  and  climatic  conditions  prevailing  in  this  State.  When 
these  two  fundamental  points  are  disposed  of,  it  will  be  time  enough 
to  experiment  in  detail  and  on  a  large  scale,  on  the  subject  of  partic- 
ular and  local  questions..  It  would  not  be  justifiable  to  go  to  the 
enormous  expense  and  complicated  work  of  large-scale  vineyards 
and  experimental  wineries  until  the  elementary  questions  are  dis- 
posed of;  and  for  these  the  indications  obtained  by  the  work  now 
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being  done  by  us  are  amply  decisive.  For  further  discussion  and 
exemplification  in  the  premises,  I  respectfully  refer  to  the  partial 
report  of  viticultural  work  on  "Methods  of  Fermentation,"  already 
refer  rod  to  above. 

The  increased  facilities  now  afforded  by  the  more  ample  space  and 
perfected  appliances  for  this  branch  of  the  work  (that  were  only  par- 
tially available  when  the  vintage  of  this  year  began)  will  enable  us 
to  make  much  more  rapid  and  satisfactory  progress  hereafter;  pro- 
vided that  the  personnel  in  charge  of  the  same  shall  be  proportionally 
increased  in  number  and  efficiency.  As  now  organized,  the  time  I 
can  devote  to  the  subject  is  far  too  limited  to  enable  me  to  derive 
from  the  work  more  than  a  small  part  of  the  results  it  really  contains 
and  evolves;  and,  as  I  have  elsewhere  stated  more  in  detail,  I  con- 
sider that  the  appointment  of  a  competent  and  broadly  educated  per- 
son to  take  entire  charge  of  the  viticultural  work,  is  now  the  most 
pressing  need  of  the  Agricultural  Department  as  a  whole. 

In  conclusion,  I  cannot  but  express  my  gratification  at  the  con- 
tinued and  increasing  interest  manifested  in  the  work  of  the  Depart- 
ment by  the  agricultural  population,  as  tangibly  manifested  in  the 
liberal  donations  made  for  the  establishment  of  the  outlying  Culture 
Stations.  It  is  obvious  that  these  will  in  a  measure  act  as  missionary 
institutions  in  their  respective  regions,  and  will  thus  form  new  cen- 
ters from  which  progressive  ideas  in  agriculture  and  in  technical 
education  will  radiate,  and  thus  also  extend  the  influence  of  the 
University  and  the  interest  in  its  industrial  departments.  In  order 
that  this  influence  may  be  successfully  exerted,  however,  it  is  of  the 
utmost  importance  that  there  should  be  no  laches  in  the  full  and 
judicious  utilization  of  the  opportunities  thus  afforded.  The  Hatch 
Act  has  enabled  us  to  perfect  to  a  very  satisfactory  degree  the  appli- 
ances for  work,  both  at  the  central  and  outlying  stations.  What  is 
now  more  than  ever  needed  is  a  sufficiency  of  competent  and  efficient 
workers  to  use  these  appliances  so  as  to  make  the  results  felt  all  over 
the  State.  The  work,  with  all  its  multitudinous  details — scientific, 
practical,  and  administrative — has  now  far  outgrown  the  ability  of  a 
single  head  to  do  more  than  give  direction  to  the  several  branches, 
as  has  been  unfortunately  made  evident  by  the  forced  omission  of 
the  publication  of  last  j^ear's  Report.  Such  delays  in  the  utilization  of 
the  results  of  work  intended  primarily  for  immediate  use  are  most 
damaging  to  the  cause  of  progress  and  to  the  reputation  of  the  work, 
and  should  not  be  allowed  to  occur.  The  only  way  to  prevent  this 
and  to  insure  the  full  use  of  our  opportunities  is  a  farther  subdivision 
of  the  field,  so  as  to  cultivate  more  profitably  and  thoroughly  each  of 
its  parts.  I  have  already,  in  the  present  report,  as  well  as  in  special 
communications  made  Heretofore,  indicated  what  I  consider  to  be 
the  most  immediate  needs  in  the  premises.  The  viticultural  work 
requires  the  undivided  attention  of  a  fully  competent,  broadly 
educated  man;  and  the  entomological  work  should  be  similarly  pro- 
vided for.  With  proper  men  in  these  positions,  the  California  Ex- 
periment Stations  can  be  made  an  example  of  broad,  efficient,  and 
practically  useful  work. 

Respectfully  submitted. 

E.  W.  HILGARD, 
Professor  of  Agriculture  and  Director  of  the  Experiment  Stations. 
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Mechanical  Engineering  and  Drawing. 

To  the  President  of  the  University  of  California: 

Sir-  The  present  condition,  progress,  and  wants  of  the  Department 

under  my  charge  will  be  better  understood  by  a  statement  ot  my  aim, 

regarding  its  scope  and  organization,  towards  which  my  efforts  have 

been  consistently  directed,  and  which  has  guided  me  in  apportioning 

the  specific  State  appropriations  received  from  time  to  time  from  the 

Legislature.  ,   „     .         .  ,  -j       i 

The  Department  of  Mechanical  Engineering  may  be  considered 

under  four  heads: 

I.  Lectures,  and  general  instruction.     >       m  . 

Bearing  in  mind  that  special  construction  is  confined  to  the  Senior 
year  only,  it  becomes  necessary  that  the  student  should  enter  with 
that  preparatory  knowledge  on  which  instruction  during  the  Senior 
year  is  based.  This  comprises  a  complete  mathematical  course  ana- 
lytic mechanics,  theory  of  elasticity  (strength  of  materials),  hydraul- 
ics, and  thermodynamics.  .      .      _  . 

II  Drawing  room  for  special  instruction  m  the  designing  and  plac- 
ing of  structures  and  machines.  Preparatory  subjects  required: 
Descriptive  geometry,  graph ostatics,  and  a  knowledge  of  instrumental 
drawing  and  graphical  methods. 

III.  Shops  for  building,  including  all  reasonable  facilities  to  build 
apparatus  and  machines  for  the  laboratory.  . 

IV.  Laboratory,  to  consist  of  five  parts  or  divisions: 

L  Office,  drawing  room,  storage  rooms,  and  rooms  tor  collections  ot 
articles  of  'manufacture.  .   - 

2.  Laboratory  for  miscellaneous  experiments. 

3.  Laboratory  for  hydraulics. 

4.  Laboratory  for  steam  or  gas  engineering. 

5.  Laboratory  for  electric  engineering.  . 

How  far  I  have  advanced  towards  the  above  aim  will  appear  irom 

the  MJ^K^  in  strength  of  materials  (theory  of  elasticity)  is  given 
bv  Professor  Soule  during  the  first  term  of  the  Senior  year.  Hy- 
draulics and  Thermodynamics  are  given  by  myself  during :  toe  same 
term  The  legitimate  time  for  that  special  instruction  which  char- 
acterizes the  department,  is  therefore  practically  reduced  to  the  second 

teT"is°  i«  inteE  at  present  to  urge  the  matter,  but  ] [am  box- 
ful that  this  difficulty  will  find  its  proper  solution  with  the  faculty 

aSff °LaadPdTtfon^o  the  Drawing  Department,  which  now  covers  all 
the  preparatory  requirements  given  above,  there  is  wanted  a  spec  a 
instructor  for  mechanical  engineering  designs,  etc.,  who  must  be  a 
skilled  draughtsman  and  designer  in  ^^hanu^al  engmeermg^ 

III.  Our  workshops  are  now  complete,  offering  every  desirable 
facility  for  instruction  and  building  as  an  auxiliary  to   he '  laboratoy 

IV.  The  laboratory  building  at  present  offers  only  the  facilities 
designated  above  as  divisions  1  and  2.  .  u.  ' 

The  experimental  room  contains  one  Riehle  vertical  testing  machine 
of  fifty  thousand  pounds  capacity;  a  testing  machine  for  wires  a  nine 
horse  power  engine,  and  other  apparatus  tor  exper ™en^  ^»  mwceN 
laneous  character.  The  room  is  already  crowded,  and  otherwise  not 
faTfor  experiments  in  hydraulics,  steam,  or  electric  engineering. 
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It  is  of  vital  importance  that  the  scope  for  original  or  laboratory 
work  should  be  extended.  The  publication  of  valuable  and  useful 
results  engages  the  interest  and  cooperation  of  the  public;  and  the 
work  done  in  the  laboratory,  as  an  educational  means,  is  invaluable 
to  the  students,  and  cannot  be  replaced  by  any  other  method;  and  1 
wish  it  to  be  well  understood  that  I  hold  this  latter  consideration  as 
the  one  claiming  primary  importance,  and  that  the  publication  of 
the  results  is  not  in  itself  the  objective  point. 

The  laboratory  must  be  extended  to  furnish  the  room  for  hydraulic 
and  electric  work.  The  first  requires  a  special  plant,  which  has  for 
its  object  the  transmission  of  power  at  a  uniform  rate  of  velocity — an 
essential  condition  for  a  wide  range  of  tests  in  hydraulic,  electric,  and 
other  experiments;  and  also  to  provide  for  a  liberal  supply  of  water 
under  varying  conditions.  Our  present  supply  is  just  sufficient  for 
ordinary  wants,  and  the  large  quantities  of  water  going  to  waste  in 
hydraulic  experiments  will  never  be  furnished  by  future  facilities  in 
Berkeley. 

The  above  is  accomplished  by  means  of  a  compound  centrifugal 
pump  of  our  own  construction  and  build,  an  adjustable  tank  with 
overflow  and  a  partial  turbine,  so  as  to  make  available  a  large  quan- 
tity of  water  over  and  over  again  without  going  to  waste. 

During  the  last  two  years  we  have  added  to  our  stock  the  follow- 
ing: 

A  Stevelyn  sub-heater  and  a  Monitor  steam  injector. 

Crosby's  steam  card  indicator. 

Keuffel  &  Esser  planimeter. 

Bausch  &  Lomb  microscope. 

A  small  experimental  dynamo. 

Sir  W.  Thomson's  current,  potential,  and  reflecting  galvanometer, 
rheostat,  condenser,  shunts  for  galvanometers  and  two  accumula- 
tors, switches,  and  batteries. 

The  following  work  was  done  in  the  laboratory  during  the  last  two 
years: 

1.  Experiments  for  resistance  and  pressure  of  a  new  hydraulic  step, 
published  in  Bulletin  No.  2. 

2.  A  new  speed  indicator  for  short  time  intervals,  published  in  Bul- 
letin No.  2. 

3.  Tests  for  tensile  strength,  limit  of  elasticity,  etc.,  of  a  large 
variety  of  wire  ropes;  manufactured  by  the  California  Wire  Rope 
Works,  San  Francisco.     To  be  published. 

4.  A  variety  of  tests  made  to  determine  the  influence  of  twist  and 
distortion  on  the  tensile  strength  of  wrought-iron  bars. 

5.  Tests  for  compressive  resistance  of  a  variety  of  Portland  cement. 

6.  Miscellaneous  tests  for  tensile  and  compressive  strength. 

Respectfully  submitted. 

F.  G.  HESSE, 
Professor  of  Mechanical  Engineering. 


Mining,  Metallurgy,  and  Assaying. 

To  the  President  of  the   University  of  California: 

Sir:  In  compliance  with  your  request,  I  have  the  honor  to  submit 
the  following  report  concerning  the  "progress,  condition,  and  wants  " 
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of  the  Department  under  my  charge.  The  work  of  the  Department 
may  be  conveniently  considered  under  the  three  heads  of  instruction,, 
improvements,  and  original  work. 

INSTRUCTION. 

During  each  of  the  two  years  which  have  just  passed,  I  have  con- 
ducted the  following  courses  of  instruction: 

Mining,  three  lectures  a  week  for  the  entire  year; 

Metallurgy,  three  lectures  a  week  for  the  entire  year; 

Assaying,  laboratory  practice,  six  hours  a  week  for  the  entire  year; 

Metallurgical  laboratory,  six  hours  a  week  for  the  second  term  of 
each  year. 

The  details  of  these  courses  are  given  in  the  University  Register, 
and  need  not  be  repeated  here. 

At  present  there  are  seven  students  in  the  class  in  mining,  ten  in 
the  class  in  metallurgy,  eleven  in  the  class  in  assaying,  and  the  class 
in  metallurgical  laboratory  practice  is  not  yet  organized,  as  it  comes 
in  the  second  term.  Besides  these  the  College  of  Mining  includes  one 
graduate  student  pursuing  advanced  work  and  the  students  in  the 
three  lower  classes  who  do  not  take  up  their  technical  studies  till  the 
Senior  year. 

My  students  have  shown  such  interest,  industry,  and  devotion  to 
their  work  that  the  labor  of  instruction  has  been  a  pleasure  rather 
than  a  task.  I  regard  this  interest  as  largely  due  to  the  important 
part  which  laboratory  work  takes  in  our  scheme  of  instruction,  and  the 
excellent  facilities  which  the  Department  is  now  prepared  to  offer  to 
students.  I  take  pleasure  also,  in  calling  attention  to  the  fact  that 
graduates  of  the  Mining  College  are  already  taking  important  and 
responsible  positions  in  their  profession  in  spite  of  the  short  time 
that  the  Department  has  been  organized. 

IMPROVEMENTS. 

During  the  past  two  years  all  my  time  not  otherwise  occupied  has 
been  utilized  in  making  detailed  plans  and  superintending  the  equip- 
ment of  the  metallurgical  laboratory.  As  it  now  stands  this  labora- 
tory is  on  two  floors.  The  upper  floor  is  fitted  up  with  a  Dodge  rock 
breaker,  a  Krom  fine  crusher,  platform  scales,  a  set  of  sizing  screens, 
a  dry  concentrator,  and  all  the  conveniences  for  the  coarse  crushing 
and  sampling  of  ores.  After  coarse  crushing  and  sampling,  the  ores 
are  delivered  to  the  machines  on  the  lower  floor.  These  consist  of  a 
battery  of  three  five  hundred  pound  stamps,  which  was  specially  con- 
structed at  the  Union  Iron  Works  so  that  the  mortar  could  be  used 
either  with  single  or  double  discharge,  either  for  dry  or  wet  crushing, 
and  either  with  or  without  gold  plates,  so  as  to  adapt  it  to  as  wide  a 
range  of  work  as  possible.  With  silver  ores  the  pulp  is  run  into  sand 
tanks  and  thence  discharged  into  amalgamating  pans,  settlers,  etc.; 
with  gold  ores  it  is  run  over  silver-plated  copper  plates,  and  thence  to  a 
Frue  concentrator.  This  machine,  of  full  size,  was  specially  made 
for  the  University,  and  may  be  run  either  with  side  or  end  shake. 
The  lower  floor  of  the  laboratory  is  constructed  entirely  of  concrete, 
with  a  slight  grade  for  drainage,  so  that  it  is  easily  kept  clean  and 
dry.     It  also  contains  settling  tanks  of  concrete.    As  our  water  supply 
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is  limited,  the  clear  water  is  pumped  back  to  the  battery  by  a  centrif- 
ugal pump  and  is  used  over  again'. 

This  arrangement  allows  all  the  tailings  and  by-products  to  be 
saved,  weighed,  sampled,  and  assayed,  and  if  desired  subjected  to 
further  tests.  The  laboratory  is  supplied  with  power  by  a  fifteen 
horse  power  Westinghouse  steam  engine.  All  of  the  above  plant  is 
in  a  thorough  working  condition,  and  several  successful  runs  have 
been  made  with  it  by  my  students. 

I  am  at  present  busy  with  the  erection  of  some  additional  machines 
for  the  dry  crushing  of  ores.  These  are  a  pair  of  Krom's  swinging- 
pillow-block  steel  rolls,  and  a  six  inch  Sturtevant  mill.  These 
machines  will  be  arranged  to  discharge  to  a  common  pit,  whence 
the  ore  will  be  lifted  by  a  bucket  elevator  to  properly  arranged  sizing 
screens  on  the  floor  above.  The  screens  will  be  contained  in  a  dust- 
tight  housing,  and  the  whole  system  will  be  provided  with  a  suction 
fan  and  dust  bags  to  avoid  loss  and  inconvenience  from  dust.  Two 
three-compartment  Hartz  ore  jigs  are  being  erected,  and  will  be  ar- 
ranged for  coarse  and  fine  jigging,  and  properly  arranged  sorting 
boxes  and  settling  tanks  will  be  provided.  As  soon  as  this  work  is 
completed  it  is  my  intention  to  add  a  small  reverberatory  roasting 
furnace  and  the  necessary  outfit  for  experiments  on  the  leaching  of 
ores. 

Great  pains  have  been  taken  in  the  selection  of  the  individual 
machines  to  choose  those  best  adapted  to  the  special  needs  of  our 
students,  and,  as  to  size,  to  hit  the  happy  mean  which  shall  make 
them  capable  of  real  work,  without,  on  the  one  hand,  being  so  small 
as  to  be  mere  toys,  or  on  the  other,  being  so  large  as  to  be  cumber- 
some and  expensive.  Special  attention  has  been  given  to  the  arrange- 
ment of  the  entire  plant  so  as  to  cover  a  wide  range  of  work  at  the 
least  outlay.  With  the"  completed  plant  I  am  convinced  that  the 
University  will  be  provided  with  a  working  laboratory  that  will  com- 
pare favorably,  so  far  as  the  special  needs  of  our  students  are  con- 
cerned, with  anything  I  have  seen  in  the  United  States. 

I  have  also  to  report  the  gift  to  the  Department  of  a  large  number 
of  working  drawings  of  the  standard  mining  and  coal  dressing  ma- 
chinery in  use  at  his  large  anthracite  coal  mines  by  Eckley  B.  Coxe, 
Esq.,  of  Drifton,  Pennsylvania.  The  same  gentleman  has  also  prom- 
ised for  our  laboratory  the  valuable  gift  of  a  working  model  of  a 
screening  machine  of  his  invention,  largely  used  in  Pennsylvania. 

G.  G.  Allan,  Esq.,  of  Nevada  City,  California,  has  kindly  made  for 
the  special  needs  of  our  work  a  three-foot  continuous  amalgamating 
pan,  and  presented  the  same  to  the  Department.  This  machine  is  in 
use  at  Nevada  City  for  amalgamating  gold  ores,  and  will  be  a  valua- 
ble addition  to  our  laboratory. 

ORIGINAL    WORK. 

Connected  with  the  many  branches  of  the  mining  industry  are 
numerous  unsettled  problems  which  the  busy  practitioner  has  no  time 
to  investigate,  which  are  yet  important  enough  to  involve  in  the  ag- 
gregate (annual)  losses  of  many  thousands  of  dollars.  It  has  been 
thought  that  the  Department  could  prove  itself  of  service  to  the  min- 
ing interest  by  taking  up  from  time  to  time  some  of  these  neglected 
subjects  and  pushing  them  to  some  satisfactory  conclusion.  Several 
such  investigations  are  under  way,  and  the  results  of  one  of  them 
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have  just  been  published  for  general  circulation  by  the  Department, 
as  a  University  Bulletin,  "On  the  Losses  in  Roasting  Gold  Ores,  and 
the  Volatility  of  Gold."  The  article  has  also  been  published  in  the 
transactions  of  the  American  Institute  of  Mining  Engineers,  and 
reprinted  in  full  in  the  Engineering  and  Mining  Journal,  of  New 
York.  Numerous  requests  have  also  reached  the  department  for 
copies  of  this  bulletin,  not  only  from  our  own  country,  but  from 
England  and  Germany  as  well.  This  would  seem  to  indicate  the 
general  demand  for  work  of  this  character. 

It  is  my  desire  to  be  able  to  add,  from  time  to  time,  such  published 
records  of  original  work  as  shall  be  of  value  to  the  mining  industries 
of  California;  in  fact,  in  view  of  the  liberality  of  the  State  in  provid- 
ing for  the  equipment  of  the  Department,  I  regard  it  as  one  of  my 
most  important  duties. 

NEEDS   OP   THE    DEPARTMENT. 

The  additions  to  our  working  plant  that  I  have  outlined  above 
may  be  just  about  completed,  according  to  my  estimates,  with  the 
funds  appropriated  for  that  purpose  by  the  State  Legislature.  I  hope 
to  have  the  whole  in  complete  running  order  by  the  end  of  the  pres- 
ent academic  year.  When  this  is  done  the  whole  working  plant  of 
the  Department — buildings,  apparatus,  and  machinery — will  have 
been  completed  entirely  by  means  of  special  legislative  appropria- 
tions, and  without  the  slightest  aid  from  the  general  funds  of  the 
University. 

Up  to  the  present  time  the  Department  of  Mining  and  Metallurgy 
has  received  from  the  general  funds  of  the  University,  outside  of  the 
salary  of  the  Professor  in  charge,  the  sum  of  $50  per  month  for  labor- 
atory assistance. 

Eor  the  present  year,  for  the  first  time,  half  the  time  of  a  fireman 
has  been  allowed  the  Department,  and  I  have  already  recommended 
that  the  sum  of  $900  for  laboratory  assistance  be  allowed  for  the  pres- 
ent year. 

For  the  ensuing  year,  in  order  to  care  for  and  utilize  the  extensive 
and  valuable  plant  which  will  then  be  completed,  and  to  carry  on 
the  work  of  the  Department  already  mapped  out,  the  sum  of  $1,800 
for  laboratory  assistance,  and  $600  for  supplies,  materials,  and  run- 
ning expenses,  will  be  urgently  needed.  A  much  larger  sum  might 
be  utilized  to  good  advantage,  but  with  economy  the  sum  mentioned 
will  suffice  for  the  present  to  enable  the  Department  to  do  a  great 
deal  of  valuable  work.  With  less  than  this,  the  work  of  the  Depart- 
ment will  be  greatly  crippled  and  the  usefulness  of  its  valuable  plant 
seriously  impaired. 

Respectfully  submitted. 

SAMUEL  B.  CHRISTY, 
Professor  of  Mining  and  Metallurgy. 
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Civil  Engineering  and  Astronomy. 

'!<>  tin  President  of  the  University  of  California: 

Sir:  I  have  the  honor  to  report  to  you  regarding  the  condition  and 
progress  of  the  Department  of  Civil  Engineering  and  Astronomy  as 
follows: 

The  number  of  students  taking  the  Course  in  Civil  Engineering  is 
gradually  increasing,  and  the  number  of  graduates  following  this  line 
of  work,  and  practicing  their  profession,  is  a  large  and  gratifying  per- 
centage of  the  entire  list  of  graduates  in  this  course  of  study. 

The  new  Freshman  class  contains  sixteen  young  men  who  have 
chosen  civil  engineering  for  their  curriculum. 

Besides  those  students  enrolled  as  regular  candidates  for  a  degree, 
we  have  had,  for  many  years,  quite  a  number  of  persons  desiring  to 
take  a  part  of  the  full  course,  as  the  surveying  instruction  with  held 
practice,  and  others  who  wished  to  follow  some  special  line  of  wrork 
in  the  engineering  profession.  All  applicants  of  mature  mind  and 
definite  purpose  have  been  encouraged  in  such  ambition,  and  their 
acquirements  have  been  gratifying  to  us. 

Some  of  our  most  proficient  and  promising  young  men  have  been 
those  who,  from  lack  of  means  or  from  considerations  of  mature  age, 
have  decided  to  take  a  special,  rather  than  a  regular,  course  in  Civil 
Engineering.  A  new7  feature  has  been  introduced  into  our  surveying 
course,  viz.:  while  giving  enough  hours  per  week  of  field  practice  to 
acquaint  our  students  with  surveying  instruments,  their  adjustments, 
general  use,  etc.,  Mr.  Raymond  reserves  the  greater  part  of  the  field 
work  until  the  first  month  of  the  summer  vacation,  when  the  class 
voluntarily  goes  into  a  University  surveying  camp,  and  does  continu- 
ous work  for  many  consecutive  days;  thus  obtaining  a  knowledge  of 
the  organization,  equipment,  transportation,  management,  and  sup- 
ply of  field  parties,  which  could  be  gained  only  by  such  experience; 
besides  deriving  the  benefit  of  a  far  greater  amount  of  time  and 
continuous  application  than  could  possibly  be  secured  during  their 
Berkeley  life,  when  hours  of  practice  are  of  necessity  scattered  through- 
out the  week.  • 

The  experiment  has  proved  to  be  a  great  success,  and  has  been  con- 
ducted not  only  voluntarily,  but  enthusiastically  by  the  students. 

I  would  suggest  that  this  new  order  of  things  be  officially  adopted 
and  prescribed,  so  that  hereafter  the  vacation  exercise  shall  become 
a  recognized  part  of  the  college  work  in  civil  engineering. 

In  addition  to  the  plotting  of  surveying  notes  made  in  the  field, 
and  to  the  mapping,  all  of  which  has  been  done  under  the  instruction 
of  Mr.  Raymond,  the  class  has  latterly  practised  modeling  in  plaster 
of  Paris,  producing  thereby  a  solid,  embossed  representation,  or  relief, 
of  portions  of  the  topography  of  the  earth.  A  relief  of  the  Univer- 
sity grounds  has  been  made,  and  the  several  college  buildings,  roads, 
groves,  etc.,  accurately  drawn  upon  it,  so  that  at  a  glance  the  exact 
condition  of  the  whole  University  domain  may  be  seen. 

A  topographical  map  (witli  contour  lines  two  feet  apart)  has  also 
been  constructed,  representing  a  large  part  of  the  same  surface. 

A  new  course  comprising  the  theory  and  practice  involved  in  speci- 
fications and  contracts  and  business  law,  as  related  to  engineering 
and  architecture,  has  been  offered  by  me,  and  taken  during  the  past 
year. 
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The  Students'  Observatory  has  been  completed,  and  the  apparatus 
adjusted;  so  that  during  the  last  academic  year  a  class  voluntarily 
took  a  course  in  observatory  practice. 

This  exercise  has  since  been  prescribed  by  the  Faculty  of  the  Col- 
lege of  Civil  Engineering  for  all  regular  students  in  that  course,  and 
eight  young  men  are  now  working  in  that  line.  The  observatory 
practice  is  supplementary  to  the  instruction  in  Practical  Astronomy, 
Geodesy,  Navigation,  and  Nautical  Astronomy,  as  given  in  the  lecture- 
room;  and  comprises  the  use  of  the  sextant,  chronometer,  transit,  and 
astronomical  tables;  and  also  all  such  observations,  calculations,  and 
reductions  as  are  required  in  the  arts  of  Geodesy  and  Navigation. 

Any  one  having  mastered  this  course  in  our  observatory,  requires 
nothing  more  than  that  experience  which  comes  only  with  actual 
service  in  the  field  or  on  the  sea,  to  successfully  take  part  in  geodetic 
surveys  or  to  navigate  a  ship. 

An  excellent  equatorial  telescope,  filar  micrometer,  and  spectroscope 
are  at  the  service  of  advanced  students. 

During  the  last  year  a  number  of  young  men  acquired  considerable 
proficiency  in  the  use  of  this  apparatus,  and  made  gratifying  studies 
of  the  more  interesting  celestial  bodies. 

The  Students'  Observatory  has  proved  to  be,  not  only  a  useful  and 
necessary  supplement  to  the  Civil  Engineering  Course,  as  connected 
with  the  determination  of  time,  latitude,  longitude,  azimuth,  and 
other  geodetic  operations,  but  also  a  powerful  inducement  to  begin 
original  observations  and  to  conduct  independent  readings,  etc. 

In  order  to  do  our  share  of  creating  an  interest  in  the  University  on 
the  part  of  the  public,  and  to  cause  our  citizens  to  feel  that  we  desire 
to  render  the  institution  as  useful  and  cooperative  as  possible,  this 
Department  has  thrown  open  the  doors  of  the  Students'  Observatory 
to  the  public,  giving  also  due  notice  of  the  same,  on  the  second  and 
fourth  Monday  evenings  in  each  month  of  the  academic  year,  when 
weather  permitted. 

The  fine  six  and  a  quarter  inch  achromatic  refracting  telescope, 
equatorially  mounted,  has  been  employed  to  show  the  wonders  of  the 
heavens;  and  short  lectures  or  descriptions  of  the  various  objects  of 
general  interest  have  been  given  in  connection  therewith.  The  tele- 
scope has  been  very  greatly  employed  in  this  way  by  public  visitors. 
Since  the  opening  of  the  observatory,  more  than  one  thousand  persons 
have  been  enrolled  in  the  visitors'  book,  not  including  students  of  this 
University. 

An  instructor  in  freehand,  topographical,  and  civil  engineering 
drawing,  to  be  attached  to  the  Department  of  Civil  Engineering  and 
Astronomy,  is  very  much  needed  at  present.  The  time  of  the  instructor 
in  mechanical  drawing  is  fully  consumed  by  his  existing  duties;  so 
much  so  that  Mr.  Raymond  has  to  give  a  part  of  the  energy,  which  he 
would  otherwise  devote  to  other  and  more  special  work,  to  instruction 
in  certain  branches  of  civil  engineering  drawing.  The  increasing  num- 
ber of  students,  and  the  proper  development  of  the  curriculum,  demand 
the  services  of  such  additional  instructor. 

The  rooms  assigned  to  this  Department  have  been  for  years  inade- 
quate to  its  needs,  inconvenient  and  ill  adapted  to  its  use.  As  it  is, 
a  large  amount  of  costly  surveying  apparatus  must  be  kept  on  the 
fourth  floor  of  a  perishable  wooden  building,  and  must  be  carried  up 
and  down  three  nights  of  stairs  at  each  field  exercise.    It  is  probable 
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thai  little  or  none  of  this  apparatus  would  be  saved  in  case  the  build- 
ing took  fire  and  was  consumed. 

The  Department  to-day  possesses  no  draughting-room  of  its  own, 
in  spite  of  the  fact  that  drawing  is  such  an  important  part  of  the 
curriculum  of  any  properly  arranged  College  of  Engineering.  It  is 
extremely  desirable  to  have  a  drawing-room  with  excellent  illumina- 
tion, and  so  placed  that  the  instructor  may  pass  directly  from  the 
lecture-room  to  the  room  where  the  practical  exercise  related  thereto 
is  exemplified  in  drawings  and  construction  designs. 

I  therefore  respectfully  and  urgently  request  that  such  provision 
be  made  at  the  earliest  practicable  moment  for  this  Department.  In 
all  other  particulars  than  those  above  mentioned,  the  College  is  in  a 
very  satisfactory  condition. 

Respectfully  submitted. 

FRANK  SOULE, 
Professor  of  Civil  Engineering  and  Astronomy. 


Military  Science. 

To  the  President  of  the  University  of  California: 

Sir:  In  answer  to  your  request  of  October  22,  1888,  regarding  the 
progress,  condition,  and  wants  of  the  Military  Department  of  the 
University,  I  have  the  honor  to  submit  the  following: 

I  assumed  charge  of  the  Department  by  orders  from  the  War  De- 
partment, on  September  23,  1886.  The  duty  of  superintending  a  Mil- 
itary Department  of  a  College  or  University  is  a  radical  departure  from 
the  work  ordinarily  required  of  an  officer  in  his  relations  with  en- 
listed men  of  the  army.  In  fact,  he  has  to  wean  himself  entirely  from 
the  methods  he  was  wont  to  pursue,  and  learn  to  administer  discipline 
under  novel  conditions.  The  'personnel  of  his  new  command  is  of 
a  decidedly  higher  order  intellectually  and  socially,  with  whom  the 
acquirement  of  military  knowledge  is  an  incident  and  not  an  object. 

The  ordinary  rigid  and  effective  means  of  enforcing  discipline  are 
wanting.  He  finds  himself  in  a  position  where  he  has  to  substitute 
for  the  convincing  argument  of  the  guard-house  the  exercise  of  con- 
siderable tact  and  diplomacy.  The  military  course  of  instruction  is> 
as  it  should  be,  compulsory  for  all  able-bodied  students.  The  very 
fact,  however,  of  its  not  being  voluntary  deprives  it  of  the  essential 
element  of  efficiency  in  all  militia  and  volunteer  organizations — en- 
thusiasm. It  is  the  absence  of  enthusiasm  that  makes  the  work  of 
the  officer  at  the  head  of  this  Department  a  rather  responsible  one. 
He  has  to  compensate  for  this  absence  by  devices  and  means  original 
with  himself. 

I  found  the  Department  when  turned  over  to  me  by  my  predecessor, 
First  Lieutenant  Jas.  A.  Hutton,  Eighth  United  States  Infantry,  in 
good  condition.  Just  previous  to  my  assuming  control,  the  Board  of 
Regents  had  passed  a  resolution  reducing  the  time  of  required  mili- 
tary instruction  for  the  Senior  class  from  two  hours  to  one  hour  a 
week.  To  conform  to  the  new  conditions  I  took  the  Senior  privates 
out  of  the  battalion  altogether,  and  substituted  for  the  field  work 
which  they  had  previously  been  required  to  perform  one  hour's 
theoretical  instruction  a  week.  Such  of  the  Seniors  as  have  been 
made  cadet  commissioned  officers  of  the  battalion  have  each  year,  in 
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view  of  the  honor  conferred,  consented  to  perform  the  two  hours'  field 
work  per  week  required  of  the  other  classes.  Some  of  the  cadet  offi- 
cers voluntarily  take  the  theoretical  course  in  addition  to  the  field 
work,  thus  performing  three  hours  of  military  work  a  week  instead 
of  one  as  required. 

The  War  Department  two  years  ago  issued  an  order  requiring  an 
inspection  to  be  made  by  an  officer  of  the  Inspector-General's  Depart- 
ment of  the  Army,  once  a  year,  «of  the  work  done  in  the  Military 
Departments  of  such  Colleges  or  Universities  throughout  the  country 
as  have  an  officer  of  the  army  on  duty.  Such  inspecting  officer  is 
required  to  make  a  written  report  of  his  inspection  to  Army  Head- 
quarters at  Washington.  In  accordance  with  the  above  mentioned 
order  an  inspection  of  the  Military  Department  of  the  University  was 
made  in  May,  1887,  and  in  May,  1888,  by  Lieutenant-Colonel  Robert 
P.  Hughes,  of  the  Inspector-General's  Department,  U.  S.  A.  In  his 
inspection  of  May,  1888,  he  was  so  impressed  with  the  military  capacity 
displayed  by  one  of  the  cadet  Captains — Gaillard  Stoney,  class  of  1888 
— that  he  recommended  to  the  Inspector-General  of  the  Army  that 
cadet  Stoney 's  name  be  submitted  to  the  President  of  the  United 
States  for  commission  as  a  Second  Lieutenant  in  the  Army. 

The  course  for  the  Senior  class  consists  of  theoretical  instruction 
in  Wheeler's  "Art  and  Science  of  War"  and  Wheeler's  "Elements  of 
Field  Engineering."  The  course  for  the  other  three  classes  consists 
of  practical  instruction  in  squad,  company,  said  battalion  drill,  together 
with  a  course  of  lectures  on  general  military  subjects  at  such  periods 
of  the  year  as  are  too  inclement  for  outdoor  exercises.  Instruction, 
in  addition,  in  target  practice  is  given  once  a  week — after  drills  on 
Wednesdays — to  thosewhowishto  avail  themselves  of  the  same.  There 
was,  at  the  time  of  my  assuming  command,  a  range  of  two  hundred 
yards.  I  have  had  the  range  extended  to  admit  of  tiring  at  distances 
of  three  hundred  and  five  hundred  yards.  A  serious  drawback  to 
attaining  satisfactory  results  in  this  direction  is  the  need  of  the  latest 
pattern  arms  of  precision  and  of  a  larger  supply  of  ammunition.  The 
War  Department  was  applied  to  for  the  required  pattern  of  arms,  but 
it  refused  to  supply  them.  The  Government  allowance  of  ammuni- 
tion is  but  one  thousand  rounds.  The  need  of  a  greater  supply  has 
been  represented  to  the  War  Department,  but  without  avail.  The 
Government  finds  itself  restricted  in  such  issues  by  limited  Congres- 
sional appropriations. 

In  the  two  years  that  I  have  been  superintending  the  Military  De- 
partment of  the  University  it  has  been  made  manifest  to  me  that  the 
said  Department  can  be  made  to  subserve  many  excellent  ends  in  the 
internal  economy  of  University  life.  Aside  from  the  disseminating  of 
technical  knowledge,  great  and  important  in  itself,  it  has  peculiarly 
within  its  reach  the  accomplishment  of  a  far  higher  end — the  estab- 
lishing of  a  healthy,  manly  esprit  among  the  student  body. 

The  detailing  of  an  officer  of  the  army  to  perform  the  duties  of 
head  of  the  Department  of  Military  Science  is,  or  should  be,  a  happy 
fact  for  the  University.  His  position  is  unique.  He  is  vested  with 
all  the  rights  and  prerogatives  of  a  member  of  the  Faculty,  and 
derives  all  the  virtues  and  benefits  pertaining  thereto.  He  possesses, 
however,  at  the  same  time  all  the  advantages  of  one  who  is  still 
identified  with  the  outer  world.  His  dual  capacity  of  member  of  the 
Faculty  and  officer  of  the  United  States  Government,  combined  with 
the  fact  that  he  alone  of  all  the  officers  of  the  University  is  brought 
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regularly  in  contact  with  all  four  classes,  makes  his  influence  a  not 
inconsiderable  one.  With  an  enterprising  conscientious  officer  the 
work  before  him  is  one  of  greater  possibilities  than  is  at  first  apparent. 

The  expense  incurred  by  the  State  in  maintaining  said  Department 
is  most  trifling.  The  average  yearly  cost  of  its  maintenance  is  less 
than  $200.  The  services  of  the  officer  of  the  army  at  its  head  arc, 
through  the  graciousness  of  the  General  Government,  given  to  the 
State  gratis. 

One  of  the  great  needs  of  the  Department  for  over  a  year  has  been 
additional  arms  and  accoutrements.  The  United  States  Government 
supplied  one  hundred  and  fifty  arms  and  accoutrements  for  use  by 
the  battalion.  As  there  are  over  two  hundred  students  enrolled  this 
supply  does  not  meet  the  demand,  and  the  Department  has  in  conse- 
quence been  considerably  embarrassed.  It  has,  however,  just  been 
learned  that,  through  the  efforts  of  Congressman  Morrow,  and  his 
representation  of  the  needs  of  the  University  to  the  Secretary  of  War, 
the  latter  has  given  an  order  for  the  issue  of  one  hundred  more  arms 
and  accoutrements. 

The  most  important  need  of  the  Department  is  an  armory.  The 
arms  are  at  present  stored  in  a  very  unsuitable  place  in  the  basement 
at  the  north  end  of  North  Hall.  It  is  damp  and  illy  adapted  in  every 
way.  There  is  no  place  where  the  students  can  change  their  uni- 
forms, and  they  are,  in  consequence,  subjected  to  grave  inconveni- 
ence. An  office  for  the  use  of  the  commandant  is  also  a  serious 
need.  A  separate  permanent  building  of  some  durable  material — 
preferably  brick  and  stone  combined — should  be  built  as  an  armory, 
the  said  building  to  include  an  office,  dressing  rooms,  etc.  Such  a 
building,  besides  serving  a  most  useful  end,  could  be  made,  by 
adopting  a  suitable  military  style  of  architecture,  a  most  picturesque 
addition  to  the  University  grounds. 

A  small,  but  select  military  library  for  lecture  purposes  and  pur- 
poses of  reference  is  a  much  felt  want.  It  should  be  kept  in  the 
military  office,  where  it  would  be  readily  accessible  for  consultation. 
A  sum  of  less  than  a  thousand  dollars  would  meet  this  requirement. 

For  information  as  to  the  condition  of  the  Department  I  respectfully 
invite  attention  to  the  official  reports  of  Colonel  Hughes,  Inspector- 
General,  to  the  War  Department,  copies  of  which  are  herewith 
inclosed. 

Respectfully  submitted. 

GEO.  F.  E.  HARRISON, 
First  Lieutenant  Second  Artillery, 
Professor  of  Military  Science  and  Tactics. 
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MISCELLANEOUS  REPORTS. 


Lick    Observatory. 

Extracts  from  the  Annual  Report  of  the  Director. 

To  the  President  of  the  University  of  California: 

Sir:  I  have  the  honor  to  submit  to  you  my  first  annual  report 
as  Director  of  the  Lick  Observatory  of  the  University  of  California. 

The  Lick  Observatory  was  legally  transferred  to  the  Regents  of  the 
University  by  the  Lick  Trustees  on  June  1,  1888.  The  formal  cere- 
mony of  transfer  took  place  on  Commencement  Day  (June  twenty- 
seventh)  at  Berkeley. 

STUDENTS   IN   THE   COLLEGE    OF   CIVIL   ENGINEERING. 

During  the  summer  of  1887  a  party  of  students  of  the  College  of 
Civil  Engineering,  under  the  direction  of  Mr.  Raymond,  ran  a  very 
careful  line  of  levels  from  a  bench-mark  in  San  Jose  to  the  summit  of 
Mount  Hamilton  and  return.  The  resulting  height  of  the  marble 
floor  above  half  tide  level  of  the  Pacific  Ocean  was  4,209.5  feet,  with 
a  probable  error  of  0.007  foot.  During  June  and  July,  1888,  Mr.  Ray- 
mond, with  a  party  of  seven  students,  ran  lines  of  levels  from  each  of 
the  four  reservoirs  to  the  Observatory,  and  to  the  Joaquin  (Murietta) 
Spring;  ran  out  the  various  roads  on  the  reservation;  located  all  the 
peaks  by  triangulation;  and  located  a  low-grade  trail  from  the  spring 
(Aquarius)  to  Joaquin's  Spring.  It  is  obvious  that  this  work  is  directly 
valuable  to  the  Observatory  and  to  the  students  engaged  in  it;  and  it 
is  indirectly  of  importance,  as  it  connects  the  Observatory  more  closely 
to  the  University. 

During  June,  1888,  I  invited  Professor  Soule  to  bring  his  advanced 
class  in  Astronomy  (five  Seniors)  to  the  Observatory,  and  to  remain 
there  over  night,  which  was  done.  Facilities  of  the  same  kind  will 
be  offered  from  time  to  time  to  students  of  various  institutions  in 
Santa  Clara  County. 

PERSONNEL  OF  THE  OBSERVATORY. 

The  Director  is  in  charge  of  the  thirty-six  inch  equatorial,  and  is 
responsible  for  the  whole  institution. 

Mr.  Burnham  is  in  charge  of  all  astronomical  photography  (assisted 
by  Mr.  Barnard),  and  he  is  also  in  charge  of  the  twelve  inch 
equatorial. 

Mr.  Schaeberle  is  in  charge  of  the  meridian  circle,  and  observes 
with  the  thirty-six  inch  equatorial  also. 

Mr.  Keeler  is  in  charge  of  all  spectroscopic  work,  of  the  time- 
service,  and  of  the  measuring  engine. 

Mr.  Barnard  is  in  charge  of  the  six  inch  equatorial,  of  the  photo- 
heliograph,  and  of  the  comet  seeker. 
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Mr.  Hill  is  in  charge  of  the  library,  of  the  secretary's  office,  of  the 
meteorological  observations,  and  does  much  of  the  work  relating  to 
the  time-service. 

INSTRUMENTS    OF   THE   OBSERVATORY. 

The  Thirty-six  inch  Equatorial. 

The  great  telescope  consists  essentially  of  three  independent  parts: 
(a)  The  visual  objective,  with  the  apparatus  for  micrometer  meas- 
ures; (b)  the  spectroscopic  apparatus;  (c)  the  photographic  objective 
and  appliances. 

The  first  of  these  has  been  fully  tested,  and  is  amply  proved  to  be 
practically  perfect,  under  favorable  conditions.  Such  conditions  can 
usually  be  commanded  in  a  great  measure. 

The  spectroscopic  apparatus  has  not  yet  been  fully  tested,  for  lack 
of  time,  but  there  is  little  doubt  that  it  is  entirely  satisfactory. 

We  are  now  engaged  in  testing  the  photographic  lens,  and  the 
results  already  obtained  indicate  that  this,  too,  will  be  highly  satis- 
factory. 

The  mounting  of  the  large  telescope  is  in  nearly  every  essential 
respect  very  complete  and  convenient.  The  moving  parts  of  the 
dome  are  perfect.  The  elevating  floor  has  heretofore  given  some 
anxiety  to  the  Lick  Trustees.  The  changes  which  they  have  intro- 
duced have  made  it  convenient  in  use,  although  a  new  one  could  be 
built  materially  better  than  the  present  structure. 

The  Twelve  Inch  Equatorial. 

This  very  perfect  instrument  is  in  complete  order.  It  is  in  charge 
of  Mr.  Burnham,  and  is  assiduously  used  by  Mr.  Barnard  when  not 
employed  by  Mr.  Burnham.  Mr.  Barnard  has  already  discovered 
twenty-two  nebulae  with  it.  He  has  also  made  a  most  important  set 
of  experiments,  which  have  proved  that  it  is  an  excellent  photo- 
graphic telescope.  To  make  it  fully  useful  in  this  respect  a  more 
powerful  driving  clock  should  be  provided,  slight  changes  are  required 
in  the  slow-motion  rods,  and  a  more  powerful  finder  should  be  added 
as  a  directing  telescope  during  photographic  exposures.  Mr.  Barnard 
has  offered  the  Observatory  the  use  of  his  five  inch  lens  for  this  pur- 
pose. 

The  Portable  Equatorial. 

The  mounting  of  this  instrument  was  designed  to  take  the  six  and 
one  half  inch  objective  of  the  south  collimator  of  the  meridian  circle. 
As  this  objective  is  needed  for  use  in  the  south  collimator,  at  least  for 
the  present,  the  six  inch  objective  of  one  of  the  three  finders  of  the 
great  telescope  has  been  adapted  to  this  mounting.  The  telescope  is 
in  charge  of  Mr.  Barnard,  and  will  be  used  for  comet-seeking  and  for 
carrying  a  photographic  wide-angle  lens,  with  which  it  is  hoped  to  do 
interesting  and  important  wrork. 

The  Repsold  Meridian  Circle. 

This  splendid  instrument  is  in  perfect  order.  Mr.  Schaeberle  has 
begun   the  work  of  determining,  with  all  the  accuracy  possible  to 
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modern  science,  the  places  of  the  fundamental  stars  by  means  of  it. 
This  work  will  extend  over  many  years  and  will  involve  a  very  great 
number  of  subsidiary  researches,  such  as  an  independent  determina- 
tion of  our  refraction,  etc. 

The  Transit  Instrument. 

This  instrument  is  regularly  employed  in  the  work  of  the  time- 
service  and  is  in  good  condition,  except  as  to  the  verniers  for  the  lati- 
tude circle.  These  are  badly  bent,  but  can  be  repaired  when  it  is 
necessary  to  use  this  circle.  It  is  in  charge  of  Mr.  Keeler,  assisted 
by  Mr.  Hill. 

The  Comet- Seeker. 

This  intrument  is  in  good  condition,  and  is  regularly  used  by  Mr. 
Barnard  (who  has  charge  of  it). 

The  Measuring  Engine. 

This  instrument  is  in  perfect  order.  It  is  in  charge  of  Mr.  Keeler, 
and  will  be  used  to  measure  astronomical  photographs,  to  investigate 
micrometer  screws,  and  for  like  purposes. 

OBSERVATORY   BUILDINGS. 

The  buildings  of  the  Observatory  proper,  excluding  the  dome  for 
the  portable  equatorial,  are  all  in  good  condition,  except  that  the 
chimneys  require  repairs,  and  a  new  roof  of  tin  is  required  to  replace 
the  present  slate  roof.  The  dome  for  the  portable  equatorial  requires 
a  new  foundation,  and  important,  though  inexpensive,  repairs  to  its 
shutter,  etc. 

UNITED   STATES   COAST   AND   GEODETIC    SURVEY. 

The  Chief  of  the  United  States  Coast  and  Geodetic  Survey  has 
expressed  his  intention  to  run  a  line  of  levels  of  precision  from  the 
tide-gauge  at  San  Francisco  to  the  summit  of  Mount  Hamilton  dur- 
ing the  summer  of  1889.  It  is  also  designed  by  the  Survey  to  make 
Mount  Hamilton  the  primary  station  for  longitude  operations  on  the 
Pacific  Coast.  To  this  end  the  Survey  desires  to  erect  a  small  build- 
ing on  the  plateau  to  contain  the  necessary  instruments,  permission 
to  do  which  should  first  be  granted  by  the  Board  of  Regents.  _  The 
Coast  Survey  observers  will  also  determine  a  value  of  "the  latitude 
with  their  own  instruments,  which  will  be  interesting  as  compared 
with  independent  determinations  of  our  latitude  to  be  made  here  by 
three  different  methods: 

(a)  By  the  meridian  circle. 

(b)  By  the  zenith  telescope. 

(c)  By  prime  vertical  transits. 

LIBRARY.. 

The  library  is  sadly  deficient  in  the  necessary  works  of  reference. 
Tt  contains  not  more  than  two  thousand  volumes  (exclusive  of  many 
hundred  pamphlets),  and  has  cost  $4,645  82.     Such  a  library  as  is 
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needed  here  should  contain  about  twenty  thousand  volumes.    The 
binding  is  also  very  much  in  arrears. 

One  or  two  of  its  departments  are,  however,  very  complete,  notably 
that  of  Catalogues  of  Stars.  It  will  slowly  and  regularly  grow  by 
purchases  of  books  and  periodicals  with  the  sum  apportioned  to  it  by 
the  Regents,  and  by  the  valuable  gifts  of  other  Observatories  and  of 
Academies  of  Science,  etc.  We  have  to  express  our  great  obligations 
to  the  Smithsonian  Institution,  which  transmits  our  own  publications 
from  Washington  to  foreign  parts,  and  which  forwards  gifts  to  our 
library  from  foreign  institutions,  all  without  cost  to  the  University. 

TIME-SERVICE. 

The  time  is  regularly  determined  here,  and  is  sent  out  at  noon  of 
every  day  (including  Sundays)  over  the  private  wire  of  the  Observa- 
tory to  San  Jose,  and  from  thence  over  the  lines  of  the  Southern 
Pacific  Company  to  every  station  as  far  east  as  Ogden  and  El  Paso, 
and  as  far  north  as  Portland. 

VISITORS. 

Visitors  were  received  at  night  for  the  first  time  on  July  14,  1888. 
Statistics  of  the  attendance  on  such  public  nights,  and  of  the  daily 
number  of  visitors  (compiled  to  include  the  visitors'  night  of  August 
18,  1888),  are  as  follows: 

Statistics  of  Visitors. 

Total  registered  in  the  Visitors'  Book: 

June,  30  days _. 683  visitors. 

July,  31  days _ 1,040  visitors. 

August,  28 'days 885  visitors. 

Being  2,008  in  89  days,  or  an  average  of  29  daily. 

Visitors''  Nights: 

(1.)  July  14 40  visitors. 

(2.)  Julv  21 173  visitors. 

(3.)  July  28 105  visitors. 

(4.)  August  4 126  visitors. 

(5.)  August  11 157  visitors. 

(6.)  August  18. 147  visitors. 

(7.)  August  25 149  visitors. 

Being  897  on  seven  nights,  or  an  average  of  128  on  each. 

Probably  these  totals  should  be  increased  by  10  to  20  per  cent,  to 
include  those  persons  who  fail  to  register.  For  example,  on  the  last 
of  the  above  evenings  one  hundred  and  forty-nine  registered,  but  one 
hundred  and  sixty-two  were  admitted  to  the  floor  of  the  seventy-five 
foot  dome. 

PUBLICATIONS   OF   THE   LICK   OBSERVATORY. 

Volume  I  of  the  Publications  of  the  Lick  Observatory  was  printed 
by  the  State  Printer,  *  *  *  [and]  distributed  by  the  Lick  Trus- 
tees during  1888.  The  manuscript  for  Volume  II  is  already  partly 
prepared. 

Respectfully  submitted 

EDWARD  S.  HOLDEN. 

7p 
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Library  and  Art  Collections. 

To  the  President  of  the  University  of  California  : 

Sir:  For  full  details  regarding  the  progress  of  the  Library  during 
the  academic  years  1886-7  and  1887-8,  reference  may  be  made  to  the 
Annual  Reports  of  the  Secretary  of  the  University.  A  mere  summary 
will  here  suffice. 

ATTENDANCE. 

The  average  all-day  attendance  of  readers  during  the  period  in 
question  has  considerably  increased  from  thirty-two  in  1886,  to  forty- 
four  in  1887,  and  forty-eight  in  1888.  When  it  is  considered  that  the 
larger  portion  of  the  students,  about  three  hundred  in  number,  is 
engaged  throughout  the  entire  day  in  lecture,  recitation,  and  labora- 
tory work,  the  conclusion  must  be  drawn  that  a  verj'  fair  percentage 
of  readers  is  obtained.  As  the  Library  is  increased,  it  proportion- 
ately becomes  more  valuable  for  purposes  of  study  and  reference; 
and  accordingly  we  note  with  pleasure  an  increasing  use  by  scientists 
and  others  not  connected  directly  with  the  institution. 

GROWTH. 

Besides  pamphlets  and  maps,  the  Library  contains  thirty-seven 
thousand  one  hundred  and  ninety-nine  bound  volumes,  of  which, 
during  1886-88,  were  received — 

By  purchase - 4,079  volumes. 

By  gift 925  volumes. 

By  binding  of  periodicals 282  volumes. 

Total 5,286  volumes. 

Pamphlets,  numbering  one  thousand  eight  hundred  and  forty-nine, 
have  been  presented  to  the  Library. 

While  in  mere  numbers  this  increase  is  below  that  of  many  a  pub- 
lic library,  in  permanent  and  intrinsic  or  material  value  these  five 
thousand  volumes  are  worth,  for  purposes  of  reference  and  scholastic 
use,  perhaps  double  the  number  of  volumes  added  to  the  ordinary 
public  library.  Over  two  thousand  volumes  are  comprised  in  sets 
of  periodical  literature  and  the  transactions  of  learned  societies  ac- 
quired by  purchase. 

EXCHANGES. 

One  valuable  means  of  increase  is  by  exchange  of  publications  with 
other  Universities  and  with  learned  societies,  and  efforts  to  effect  such 
exchange  have  been  attended  with  success. 

PUBLICATIONS. 

Library  Bulletins  Nos.  8,  9,  and  10  have  been  issued,  as  follows: 

No.  8.  References  for  Students  of  Miracle  Plays  and  Mysteries,  by 
Instructor  Francis  H.  Stoddard,  1887.     67  pages. 

No.  9.  List  of  Printed  Maps  of  California,  by  the  Librarian,  1887. 
33  pages. 

No.  10.  Cardinal  Guala  and  the  Vercelli  Book,  by  Professor  Albert 
S.  Cook,  1888.    8  pages. 


REPORT    OF    THE    PRESIDENT    OF    THE    UNIVERSITY.  103 

An  appendix  to  No.  8,  nearly  as  large  as  the  Bulletin  itself,  is  in 
preparation.  Library  Bulletin  No.  1,  being  a  List  of  periodical  litera- 
tim* preserved  in  the  principal  libraries  of  this  State,  and  issued  in 
1880,  has  been  long  out  of  print.  It  would  be  advisable  to  issue  a  new 
and  greatly  enlarged  edition. 

The  topical  Contents-Index  of  the  Library  has  been  revised  for 
publication,  which  is  earnestly  recommended. 

WANTS. 

The  chief  want  of  the  Library  is  an  adequate  endowment.  The 
Reese  Fund  income,  amounting  to  about  $3,000  annually,  is  wholly 
inadequate  to  purchase  the  books  which  are  urgently  needed  for  use 
at  the  present  time,  and  a  sum  of  four  times  this  amount  could  be 
expended  judiciously  every  year.  Future  growth  of  the  University 
will  bring  into  prominence  other  departments  of  knowledge  and 
research,  and  a  corresponding  expansion  of  library  facilities  for  wTork 
in  these  branches  will  have  to  be  made.  The  fact  that  our  book  pur- 
chases are  made  under  recommendation  of  a  Faculty  acting  in  the 
capacity  of  a  Board  of  Experts;  that  our  acquisitions  are  carefully  cata- 
logued, safely  kept,  and  diligently  used;  that  every  dollar  expended 
upon  books  may  be  considered  as  laid  out  upon  permanent  improve- 
ments— should  sufficiently  warrant  a  large  augmentation  of  our  book 
funds.  Before  this  great  want  other  needs  of  the  Library  seem  insig- 
nificant. 

Respectfully  submitted. 

J.  C.  ROWELL, 

Librarian. 


Museum. 

To  the  President  of  the  University  of  California  : 

Sir:  In  answer  to  your  request,  I  beg  to  report  that  the  annual 
donations  to  the  Museum  from  the  public  continue  to  be  liberal. 

During  the  past  two  years  the  remainder  of  the  material  purchased 
by  the  legislative  appropriations  of  1884  has  been  received,  which, 
for  want  of  proper  space  and  case-room,  is  but  temporary  placed. 
The  three  thousand  fossils  belonging  to  this  collection  are  worth  dis- 
playing, but  the  overcrowded  condition  of  the  Museum  precludes 
such  a  desirable  result,  for  the  space  required  for  Palaeontology  alone 
would  demand  a  hall  equal  to  our  largest. 

Classes  from  the  public  and  private  schools  of  San  Francisco  and 
Oakland  have  visited  the  Museum  at  frequent  intervals  during  the 
past  ten  years,  but  those  in  charge  of  the  pupils  frequently  write  be- 
fore coming,  inquiring  what  number  can  be  received  at  any  one 
time.  This  caution  resulted  from  the  teaching  of  former  visits,  when 
they  learned  of  our  inadequate  accommodations. 

Five  cabinets  have  been  added  since  the  arrival  of  these  later  col- 
lections, and  the  increased  storage  afforded  by  the  cabinets  enabled 
us  to  make  the  Museum  somewhat  clear  in  its  passageways. 
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For  five  years  the  Museum  has  had  its  heating  appliances  cut  off, 
and  the  collections  have  been  without  the  preserving  influence  of 
artificial  heat,  and  I  wish  particularly  to  bring  to  your  notice  that 
organic  tissues  cannot  be  kept  from  decay  in  a  damp  atmosphere. 
Then,  there  arises  discomfort  to  visitors  and  loss  of  health  to  those 
in  charge. 

Respectfully  submitted. 

J.  J.  RIVERS, 

Curator. 
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PROFESSIONAL  COLLEGES. 


Hastings  College  of  the  Law. 

To  the  President  of  the   University  of  California: 

Sir:  I  have  the  honor  to  submit  to  you  the  following  report  con- 
cerning the  Law  Department  of  the  University: 

Since  the  report  of  the  Dean  of  this  College  to  the  President  of  the 
University  two  years  ago,  two  classes  have  graduated,  the  first  num- 
bering twenty-one  members;  the  last,  twenty-five.  Several  of  these 
graduates  had  previously  been  admitted  to  practice  by  the  Supreme 
Court  of  this  State.  The  remainder  were  admitted  on  motion,  in 
accordance  with  the  provisions  of  the  Act  establishing  the  College. 
The  class  of  1887  was  the  smallest  of  the  eight  classes  which  have 
graduated.  The  classes  of  1886  and  1888,  which  numbered  exactly  the 
same,  were  next  in  size.  The  increased  severity  of  the  entrance 
examinations  has  lessened  the  number  of  students,  and  will  conse- 
quently lessen  the  number  who  will  graduate  in  the  future.  The 
present  Senior  class  has  fifteen  members;  the  Middle  class,  twenty; 
and  the  Junior  class,  about  thirty; — about  one  half  as  many,  respect- 
ively, as  attended  four  years  ago.  These  figures  do  not,  of  course, 
represent  all  who  have  been  members  of  the  classes,  but  only  those 
who  have  not  been  rejected,  or  who  have  not  voluntarily  withdrawn. 

In  August.  1886,  the  Board  of  Directors  of  the  College  raised  the 
standard  of  admission  to  about  the  same  as  is  required  to  enter  the 
Literary  Course  at  Berkeley;  and,  therefore,  unless  an  applicant  is  a 
graduate  of  some  recognized  College  or  University,  or  of  one  of  the 
accredited  High  Schools  of  the  State,  he  is  compelled  to  pass  a  sat- 
isfactory examination  in  English,  Arithmetic,  Algebra,  Geometry, 
History,  Geography,  and  Latin.  No  other  similar  institution  in  the 
country  requires  more,  or  even  as  much. 

The  propriety  of  severe  conditions  for  admission  to  law  schools  has 
been  much  discussed  by  those  interested  in  legal  education.  It  should 
be  remembered  that,  these  institutions  are  not  the  only  avenues  to  the 
profession,  but  that  the  larger  proportion  of  those  entering  upon  the 
practice  of  the  law  come  from  lawyers'  offices,  without  a  law  school 
education.  The  Supreme  Court  of  California,  for  example,  admits 
annually  four  times  the  number  of  those  who  graduate  from  the 
Hastings  Law  School;  and  the  proportion  is  probably  about  the  same 
in  other  States  where  the  distinction,  in  admission  to  the  bar,  between 
those  who  have  graduated  from  law  schools  and  those  who  have  not 
is  maintained.  The  average  Supreme  Court  examination  can  be 
passed  with  ease  on  the  limited  amount  of  knowledge  which  it  is  pos- 
sible to  acquire  in  a  year's  preparation. 

Were  it  not  for  this  fact,  law  schools  could  exact  higher  entrance 
qualifications  than  they  do.  But  there  is  danger  that  raising  the 
standard  too  high,  under  existing  circumstances,  may  deprive  of  the 
advantages  of  a  systematic  legal  training  many  who  will  enter  the 
legal  profession,  and  who  most  need  such  a  training.     On  the  other 


106  REPORT   OF   THE   PRESIDENT   OF   THE   UNIVERSITY. 

hand,  if  too  low  a  standard  is  maintained,  persons  may  be  encouraged 
to  take  up  the  study  of  the  law  who  are  entirely  unfitted  for  it.  The 
importance  of  the  step  taken  in  this  direction  by  the  Directors  of  this 
College  is  therefore  apparent. 

The  result  has  been,  in  the  main,  satisfactory.  While  many  have 
been  prevented  from  entering  the  College,  at  least  for  the  time  being, 
the  average  scholarship  has  been  materially  raised.  Certainly,  one 
intending  to  become  a  lawyer  should  have  at  least  the  amount  of  pre- 
liminary training  represented  by  the  required  studies. 

The  Law  College,  through  its  earnest  endeavors,  is  overcoming  the 
early  opposition  to  it.  The  public  interest  in  it  has  been  increased 
by  the  recent  selection,  as  its  chief  instructor,  of  Hon.  E.  W.  McKin- 
stry, whose  extensive^  learning  and  large  experience  as  a  jurist  and 
legislator  eminently  fit  him  to  occupy  the  chair  of  his  illustrious  pre- 
decessor, John  Norton  Pomeroy. 

The  appointment  of  Judge  McKinstry  has  brought  about  some 
changes  in  the  methods  of  instruction.  Formal  lectures  are  almost 
entirely  done  away  with  and  text-books  and  cases  substituted,  with 
better  results.  All  the  real  work  of  the  College  devolves  upon  Judge 
McKinstry  and  Assistant  Professor  Slack.  The  income  does  not  per- 
mit of  any  additional  aid,  which  could  be  used  with  advantage  in 
extending  the  course  and  making  it  more  complete  and  satisfactory. 
Respectfully  submitted. 

ROBERT  P.  HASTINGS, 
Dean  of  the  Faculty  of  Law. 


Toland  Medical  Department. 

To  the  President  of  the  University  of  California : 

Sir:  During  the  year  ending  November  30,  1888,  the  total  number 
of  students  registered  was  seventy-three,  the  largest  class  in  the  his- 
tory of  the  college. 

Of  these,  thirty-six  registered  for  the  first  time.  The  Senior  class 
numbered  eighteen,  the  Junior  class  twenty-three,  the  Freshman 
class  thirty-one,  and  there  was  one  post-graduate  student. 

Of  the  eighteen  in  the  Senior  class,  eleven  were  recommended  to 
the  Board  of  Regents  for  the  degree  of  Doctor  of  Medicine,  three  were 
rejected,  and  four  withdrew. 

The  school  still  occupies  the  property  donated  to  the  University  by 
the  late  Dr.  H.  H.  Toland,  and  each  year  the  inconvenience  of  the 
location,  and  the  unfitness  of  the  building  for  the  modern  methods 
of  medical  instruction,  become  more  apparent. 

The  condition  of  the  building  is  so  poor  that  a  large  part  of  the 
income  of  the  school  has  to  be  expended  each  year  for  repairs,  and 
it  is  impossible  for  the  Faculty  to  provide  laboratories  and  other 
facilities  suitable  to  the  needs  of  the  classes. 

The  recent  purchase  by  the  Board  of  Regents  of  the  lots  on  Potrero 
Avenue,  opposite  the  City  and  County  Hospital,  gives  the  University 
the  finest  location  in  the  city  for  a  medical  school,  and  it  is  earnestly 
hoped  that  means  will  in  some  way  be  provided,  by  which  a  building 
can  be  erected. 

Respectfully  submitted. 

R.  A.  McLEAN, 
Dean  of  the  Medical  Faculty. 


report  of  the  president  of  the  university.  107 

College  of  Dentistry. 

To  tJi<  President  of  the  University  of  California: 

Sir:  Your  favor  of  October  twenty-second,  requesting  a  report  on 
the  changes  in  the  College  of  Dentistry  within  the  past  two  years  and 
its  most  pressing  needs  at  present,  is  at  hand. 

In  the  Faculty  proper  there  have  been  two  changes.  In  December, 
1887,  S.  W.  Dennis,  M.D.,  D.D.S.,  Professor  of  Operative  Dentistry 
and  Dental  Histology,  resigned,  and  L.  L.  Dunbar,  D.D.S.,  was  ap- 
pointed co  the  position  thus  made  vacant.  M.  W.  Fish,  M.D.,  Pro- 
fessor of  Physiology,  also  resigned  at  the  same  time,  and  A.  A. 
D'Ancona,  A.B.,  M.D.,  was  appointed  to  fill  the  vacancy. 

This  College  was  the  second  Dental  College  in  the  United  States  to 
adopt  a  nine  months'  course  of  instruction,  the  third  to  require  a  pre- 
liminary examination,  and  the  third  to  require  three  years'  study  of 
dentistry  before  graduation.  The  National  Association  of  Dental 
Faculties  has  induced  other  Colleges  to  increase  their  requirements, 
so  that  now  about  half  of  them  require  three  years'  study,  instead  of 
two,  before  graduation;  and  five  or  six  have  increased  their  courses 
of  lectures  from  five  to  nine,  months. 

As  in  our  last  report,  the  wants  of  the  College  may  be  summed  up 
in  two  words,  "  room  and  money,"  but  these  wants  are  now  more 
pressing  than  ever.  Although  the  College  has  been  generously  pro- 
vided with  clinic  rooms  by  the  Medical  Department  of  the  University, 
and  has  been  allowed  free  use  of  the  medical  lecture  rooms,  the  need 
of  larger  clinic  rooms  becomes  more  and  more  apparent.  The  oper- 
ating rooms  should  be  so  arranged  that  the  patients  can  enter  at  one 
d<for  and  the  students  at  another,  as  the  use  of  the  same  halls  and 
entrances  by  both  leads  to  confusion  and  loss  of  time. 

A  larger  reception  room  is  needed  for  patients;  also,  an  examina- 
tion room  and  an  extraction  room.  The  dental  laboratory,  while  as 
convenient  as  possible  for  its  size,  has  proved  too  small,  and  part  of 
one  of  the  halls  has  been  utilized  as  an  additional  laboratory.  A 
study  room  for  students  not  actually  at  work  would  prove  a  great 
convenience  and  prevent  the  crowding  of  operating  rooms  and  labora- 
tory. 

If  the  College  were  more  centrally  located  it  would  enable  the 
professors,  demonstrators,  and  instructors  to  attend  to  their  duties 
with  much  less  loss  of  time,  and  also  enable  the  College  to  secure  the 
occasional  service  of  other  desirable  men  who  cannot  now  spare 
the  time.  A  more  central  location  would  also  increase  the  clinical 
facilities  of  the  College. 

The  only  remuneration  now  received  by  the  professors  is  the  small 
amount  left  over  from  the  tuition  fees  after  paying  the  college  ex- 
penses. During  the  whole  seven  years  since  the  College  started,  this 
remuneration  has  amounted  to  only  $500  for  each  professor.  In 
consequence  of  this  each  one  is  dependent  on  his  private  practice  for 
an  income,  and  cannot  give  as  much  time  as  is  desirable  to  his  college 
duties. 

Although  we  have  reason  to  be  proud  of  the  results  already  attained, 
increased  facilities  would  give  still  more  satisfactory  results. 
Respectfully  submitted. 

C.  L.  GODDARD, 
Dean  of  the  Dental  Faculty. 
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College  of  Pharmacy. 

lo  the  President  of  the  University  of  California-: 

Sir:  In  reply  to  your  letter  of  the  twenty-sixth  instant,  I  herewith 
submit  the  following  regarding  the  Department  of  Pharmacy  of  the 
University  of  California: 

The  sixteenth  annual  session  has  just  closed.  Thus  far  in  the 
history  of  this  Department,  one  hundred  and  forty-two  persons  have 
taken  the  diploma  of  "Graduate  in  Pharmacy."  Since  my  last  report 
the  classes  have  increased  materially  in  numbers.  The  requirements 
for  a  preliminary  examination  for  entrance  to  the  lectures,  while  pos- 
sibly reducing  to  some  extent  the  number  of  matriculants,  have  to  a 
considerable  degree  given  us  a  more  intelligent  and  satisfactory  class 
of  students,  as  the  results  of  the  examination  prove.  In  fact  the 
attendance  this  year  is  larger  than  ever  before. 

This  Department  of  the  University  is  in  very  great  need  of  a  lab- 
oratory equipped  for  practical  instruction  in  pharmaceutical  work 
Indeed,  something  in  this  direction  must  be  done  at  once  This  Col- 
lege is  the  only  one  in  the  United  States  that  is  deficient  in  this 
respect,  and  students  from  California  are  attending  eastern  Colleges 
because  we  do  not  provide  suitable  laboratory  instruction.  Appara- 
tus, etc.,  that  would  cost  only  a  few  hundred  dollars  would  be  of  great 
benefit  to  us  in  this  direction.  The  only  change  in  the  Faculty  dur- 
ing the  past  two  years  was  the  appointment  of  William  M.  Searby  as 
Professor  of  Materia  Medica,  in  place  of  Frederick  A.  Grazer,  resigned 
Respectfully  submitted. 

EDWARD  W.  RUNYON, 
Dean  of  the  Pharmaceutical  Faculty. 
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[Note. — In  a  few  cases,  the  publications  here  mentioned  are  of  date  prior  to  1886;  most 
o\  these  were  not  included  in  the  lists  published  in  the  Biennial  Report  of  the  President, 

WJNSLOW  ANDERSON,  M.D.,  Assistant  to  the  Chair  of  Materia  Medica  and  Medical 
Chemistry. 

On  the  Mortality  of  Diphtheria.— The  Medical  Record  for  June,  1886,  vol.  XXIX,  p.  740. 

Report  of  Alumni  Association  of  the  Medical  Department  of  the  University  of  Cali- 
fornia.— Pacific  Medical  and  Surgical  Journal,  1886,  vol.  XXLX,  pp.  302-303. 

Western  Mummies.— Science  (N.  Y.),  September  23,  1887;  vol.  X.  no.  3,  pp.  146-7-8. 

Morphio-Mania.— Medical  Record  (N.  Y.),  Nov.  5,  1887;  vol.  XXXII,  p.  595. 

Prescription  Writing. — Medical  and  Surgical  Reporter  (Philadelphia),  October  15,  1887; 
vol  LXII,  no.  16.  pp.  510-11-12-13. 

Impacted  Biliarv  Calculus. — Pacific  Medical  and  Surgical  Journal  and  Western  Lancet  for 
March,  1887;  vol.  XXX,  pp.  148-51. 

Results  of  Vaccination  (over  5,000  cases). — Pacific  Medical  and  Surgical  Journal  for 
March,  1888,  vol.  XXXI,  pp.  143-4. 

A  Description  of  the  Desiccated  Human  Remains  in  the  California  State  Mining 
Bureau.— Bulletin  No.  1,  May  1,  1888.  J.  D.  Young,  Superintendent  State  Printing,  Sacra" 
mento,  Cal. 

Minor  newspaper  articles. 

In  preparation,  Mineral  Springs  of  California. 

WILLIAM  DALLAM  ARMES,  Ph.B.,  Instructor  in  English. 

A  Forgotten  Poet. — Californian,  III,  180. 

The  Book  Exhibition  at  Berkeley. — Overland  Monthly,  second  series,  IV,  102. 

Hawthorne  and  the  Hawaiian  Premier. — The  Critic,  VIII,  new  series,  165. 

"A  Divided  Heart."—  The  Critic,  X,  new  series,  208. 

Second-hand  Erudition.—  The  Nation,  XLII1,  32. 

Repeal  the  Tariff  on  Books.—  The  Nation,  XLV.251. 

A  series  of  letters  on  the  resources  of  Alaska,  in  the  San  Francisco  Evening  Bulletin, 
travel  sketches  and  letters  in  that  paper,  the  San  Francisco  Chronicle,  the  San  Francisco 
Call,  and  the  student  papers,  the  Berkeleyan  and  the  Occident,  and  notes  on  literary  mat- 
ters in  the  Critic  and  the  Literary  World. 

.WASHINGTON  AYER,  M.D.,  Professor  of  Hygiene. 
Public  Hygiene  and  State  Medicine. 

EDWARD  EMERSON  BARNARD,  Astronomer. 


1.  In  the  Astronomische  Nachrichten,  Kiel,  Prussia. 
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Ring  Micrometer  Observations  of  Comets  and  Nebulas. 

-. Ring  Micrometer  Observations  of  Comet  6  1887. 

Ring  Micrometer  Observations  of  Comets. 

Ring  Micrometer  Observations  of  Comet  IV,  1887. 

-. Orbit  of  Comet  III,  1887. 

Ring  Micrometer  Observations  of  Comet  IV,  1887. 

.Observations  of  Olber's  Cornet  of  1815. 

_..  Ring  Micrometer  Observations  of  Winnecke's  Periodic  Comet. 

-On  a  Supposed  Observation  of  Comet  I,  1887,  by  Swift. 

Drawings  of  Comet  I,  1888,  with  two  engravings. 

Observations  of  Olber's  Comet  of  1815, 

Discovery  and  Observations  of  Comet  e  1888. 

Discovery  and  Observations  of  Comet /"1888  (sent  about  Nov.  15th  to  A.  N.) 
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VII 

VIII 
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Observation  of  the  Occulta tion  of  47  Librae  by  Jupiter. 

VIII 

._  ..  Observations  of  Comet  e  1888 

3.  In  the  Sidereal  Messenger,  Northfield,  Minn. 


Title  of  Article,  Etc. 


On  the  Nebula,  G.  C,  4030. 

Note  on  the  Discoverv  of  a  New  Comet. 

Note  on  the  Nebula,  G.  C,  4594. 

.-. Note  on  Winnecke's  Periodic  Comet. 

Note  on  Comet/ 1886. 

Note  on  the  Discovery  of  a  New  Comet. 

Note  on  the  Discoverv  of  a  New  Comet. 

Orbit  of  Comet,  1887  d. 

On  the  Orbit  of  Comet  e  1888  (will  appear  in  the  December  number). 


HANS  HERMAN  BEHR,  M.D.,  Professor  of  Botany  in  the  College  of  Pharmacy 

Changes  in  the  Fauna  and  Flora  of  California.— Proc.  Cal.  Acad.,  June,  1888. 
Flora  of  the  Vicinity  of  San  Francisco.— One  vol.,  12mo.,  San  Francisco,  1888. 


CORNELIUS  BEACH  BRADLEY,  A.M. 
and  Literature. 


Assistant  Professor  of  the  English  Language 


The  Locke  Richardson  Shakespeare  Club.— Shakespeariana,  April,  1887. 
Training  in  English  Composition— An   Address  before  the  California  State  Teachers' 
Association. — Berkeleyan,  October,  1887. 
The  Age  of  the  Sequoias.— New  York  Nation,  December  22,  1887. 
A  "  Quiz"  upon  the  Tempest. — Shakespeariana,  March,  1888. 
The  Verbs  in  iElfric's  Lives  of  Saints,  Part  l.—Englische  Studien,  forthcoming  number. 


SHERBURNE  WESLEY  BURNHAM,  A.M,  Astronomer. 
1. — Catalogues  of  New  Double  Stars. 
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1-    81 Monthly  Notices  R.  A.  S.,  March,  1873. 

82-  106 Monthly  Notices  R.  A.  S.,  Mav,  1873. 

107-  182 Monthly  Notices  R.  A.  S.,  December,  1873. 

183-  229... ...Monthly  Notices  R.  A.  S.,  June,  1874. 

230-  300 Monthly  Notices,  R.  A.  S.,  November,  1874. 

301-  390... Astronomische  Nachrichten,  No.  2062. 

391-  436 Astronomische  Nachrichten.  No.  2103. 

437.  452 American  Journal  of  Science,  July,  1877. 

453-  482 Monthly  Notices  R.  A.  S.,  December,  1877. 

483-  733 Memoirs  R.  A.  S.,  vol.44. 

734-  775 Report  to  Lick  Trustees.  1879. 

776-  863... Publ.  Washburn  Observatory,  1882. 

864-1013 Memoirs  R.  A.  S.,  vol.  47. 


REPORT   OF   THE   PRESIDENT   OF   THE    UNIVERSITY. 
J.  Miscellaneous  Pd\ 


111 


No. 


Title. 


Published  in 


Volume, 


An  examination  of  the   doable  star 

measures  of  the  Bedford  Catalogue 

The  discovery  of  k  Pegasi  as  a  close 

double  star 

The  binary  star,  fj  Delphiui 

New  double  star,  a  Auriga:- 
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Notes  on  double  stars 
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New  double  star,  2  2318 
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Measures  of  the  Companion  of  Sirius 
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SAMUEL  BENEDICT  CHRISTY,  Ph.B.,  Professor  of  Mining  and  Metallurgy. 

On  the  Losses  in  Roasting  Gold  Ores,  and  the  Volatility  of  Gold;  43  octavo  pages.— Bul- 
letin of  the  Department  of  Mining  and  Metallurgy,  1888. 

Also  published  in  the  Transactions  of  the  American  Institute  of  Mining  Engineers,  vol. 
XVII,  and  The  Engineering  and  Mining  Journal,  N.  Y.,  September  8  22  .29  October  6  and 
13,  1888. 


ALBERT  STANBURROUGH  COOK,  Ph.D.,  Professor  of  the  English  Language  and 
Literature. 

Vowel-Length  in  Old  English.— Amer.  Jour.  Phil.,  7  (1886):  79-81. 

Report  on  Kolbing's  Englische  Studien.— Amer.  Jour.  Phil.,  7  (1886):  110-15. 

The  Anglicization  of  Macaulay's  Vocabulary.— Mod.  Lang.  Notes,  1:  69-70  (May,  1886). 

A  Bibliography  of  Chaucer.     University  Press,  Berkeley,  Cal.,  June,  1886. 

The  Northumbrian  "  Ebolsong."— Academy  (London)  for  7  August,  1886. 

Alfred's  "Word  for  Word''  Translation. — Academy  (London)  for  14  August,  1886. 

Report  on  Kolbing's  Englische  Studien.— Amer.  Jour.  Phil,  8  (1887):  108-11. 

A  Problem  in  Middle  English.— Mod.  Lang.  Notes,  2:  35-6  ( February,  1887). 

List  of  the  Strong  Verbs  in  Part  II  of  vElfric's  Saints.— Mod.  Lang.  Notes,  2:  59  (March, 
1887). 

A  Careless  Author.— Nation  for  21  March,  1887. 

Review  of  Kington  Oliphant's  The  New  English.— Mod.  Lang.  Notes,  2:  106-8  (May,  1887). 

The  "Romaunt  of  the  Rose"  and  Professor  Skeat's  VocabularvTest. — Mod.  Lang.  Notes, 
2:  113-6  (June,  1887). 

The  Touchstones  of  Poetry,  selected  from  the  Writings  of  Matthew  Arnold  and  John 
Raskin,  with  an  Introduction.    September,  1887. 

An  Old  English  Grammar,  by  Eduard  Sievers,  Ph.D.,  Professor  of  Germanic  Philology 
in  the  University  of  Tubingen,  translated  and  edited.  Second  Edition,  revised  and  enlarged. 
Boston,  1887. 

Translations  in  Verse.— Overland  for  March,  1885,  December,  1885,  and  August,  1887. 

Some  Indispensable  Qualifications  of  the  American  Orator. — Berkeleyan  for  November, 
1887. 

Notes  on  Old  English  Words.— Mod.  Lang.  Notes,  3:  6-7  (January,  1888). 

The  "Sad  Florentine"  of  Du  Bellay  and  Spenser. — A cademy  (London) for  10  March,  1888. 

The  Need  of  the  Reading  Circle  (an  Address  before  the  Alameda  County  Teachers' 
Institute).— Pac.  Educ.  Journal  for  May,  1888. 

Review  of  Skeat's  The  Gospel  according  to  Saint  Matthew  in  Anglo-Saxon,  Northum- 
brian, and  Old  Mercian  Versions.— Mod.  Lang.  Notes,  3:  137-9  (May,  1888). 

Judith,  an  Old  English  Epic  Fragment.     Pp.  lxxii,  79.     Boston,  1888. 

Errata  in  the  Sievers-Cook  Old  English  Grammar. — Mod.  Lang.  Notes,  3:  187  (June,  1888). 

Clear,  used  Subjectively.— Nation  for  5  July,  1888. 
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The  Phonological  Investigation  of  Old  English,  illustrated  by  a  Series  of  Fifty  Prob- 
lems.    Boston,  1888. 

Browning's  " Saul."—  Critic  for  25  August,  1888. 
^  Address  of  Welcome  to  the  National  Educational  Association.— Pac.  Educ.  Journal  for 
September,  1888.    (Also  in  Addresses  and  Proceedings  of  the  National  Educational  Association 
for  1888). 

Cardinal  Guala  and  the  "Vercelli  Book.— Library  Bulletin  No.  10,  University  of  California. 

The  State  University  and  the  Public  High  School.— Pac.  Educ.  Journal  for  November, 
1888.    (Also  in  Addresses  and  Proceedings  of  the  National  Educational  Association  for  1888). 

English  Rimes.— Mod.  Lang.  Notes,  3:  209-213  (November,  1888). 

Communication. — Academy  (Syracuse)  for  December,  1888. 

The  Cliff  of  the  Dead.— Academy  (  London)  for  1  December,  1888. 

Milton  and  Caedmon  —  A  cademy  (  London)  for  29  December,  1888. 

The  Cliff  of  the  Dead  Among  Teutons. — Academy  (London)  for  19  Januarv,  1889. 

The  Affinities  of  the  'Fata  Apostolorum.'— Mod. 'Lang.  Notes,  4:  4-8  (January,  1889). 

Omitted  in  previous  President's  Report:  Articles  on  Beowulf,  Caedmon,  etc.,  in  the 
Schaff-Herzog  Encyclopaedia. 

Address  before  the  Loan  Book  Exhibition,  held  at  the  University  of  California,  Berkeley, 
May  2Gth  to  31st,  1884.— In  Catalogue  of  the  Loan  Book  Exhibition,  Sacramento,  1884. 

WILLIAM  WHITE  DEAMER,  A.B.,  Instructor  in  Latin. 

Editor  of  the  University  Department  of  the  Pacific  School  Journal,  October  to  December, 

1886. 

EDWARD  LEE  GREENE,  Ph.B.,  Assistant  Professor  of  Botany. 

Some  Californian  Ranunculi.—  Bulletin  of  Torrey  Bot.  Club,  vol.  xiv,  pp.  116-119. 

Section  Megarrhiza  of  the  Genus  Echihocystis,  I  and  11.— Pittonia,  vol.  i,  pp.  1-3  and 
143-145. 

West  American  Species  of  Trifolium. — Pittonia,  vol.  i,  pp.  4-7. 

The  Species  of  Zauschneria. — Pittonia,  vol.  i,  pp.  24-28. 

New  Species,  mainly  Californian — Pittonia,  vol.  i,  pp.  31-40. 

A  New  Genus  of  Asteroid  Compositae.— Pittonia,  vol.  i,  pp.  29-30. 

Botany  of  the  Island  of  Santa  Cruz.— Bulletin  Calif.  Acad.,  vol.  ii,  pp.  377-415. 

Three  New  Species.— Bulletin  Calif.  Acad.,  vol.  ii,  pp.  416-419. 

A  Curious  Collinsia.— Pittonia,  vol.  i,  pp.  52-54. 

West  American  Asperifoliae,  I,  II  and  III.— Pittonia,  vol.  i,  pp.  8-23,  55-60  and  107-119. 

Miscellaneous  Species,  New  or  Rare.— Pittonia,  vol.  i,  pp.  61-73. 

Botanical  Excursion  to  the  Island  of  San  Miguel.— Pittonia,  vol.  i,  pp.  74-94. 

Permanency  of  Specific  Names.— Loud.  Journ.  Bot.,  vol.  xxv,  pp.  301-303. 

West  American  Phases  of  the  Genus  Potentilla.— Pittonia,  vol.  i,  pp.  95-106. 

Some  American  Polemoniacese—  Pittonia,  vol.  i,  pp  120-138. 

New  or  Noteworthy  Species.—  Pittonia,  vol.  i,  pp.  139  142. 

Bibliographical  Notes  on  well  known  Plants,  I-VI,  on  Linnaea,  Myosurus,  Nymphaea, 
Nelumbo,  Gleditschia  and  Castalia.— Bulletin  of  Torrey  Bot.  Club,  vol.  xiv,  pp.  136-139,  165 
and  166,  177-179,  215-218,  225-228  and  257-259. 

Biographical  Notice  of  Dr.  Albert  Kellogg.— Pittonia,  vol.  i,  pp.  145-152. 

Dudley's  Cayuga  Flora.— Pittonia,  vol.  i,  pp.  41  and  42. 

A.  Gray's  Botanical  Contributions. — Pittonia,  vol.  i,  pp.  43-50. 

New  Species  from  Mexico.— Pittonia,  vol.  i,  pp.  153-159. 

New  or  Noteworthy  Species,  II  and  HI.— Pittonia,  vol.  i,  pp.  160-176  and  215-237. 

The  Botany  of  Cedros  Island.— Pittonia,  vol.  i,  pp.  194-208. 

On  Some  Species  of  Dodecatheon.— Pittonia,  vol.  i,  pp.  209-215. 

Concerning  the  Making  of  Synonyms.— Pittonia,  vol.  i,  pp.  226-231. 

Concerning  the  Citation  of  Authors.— Pittonia,  vol.  i,  pp.  231-238. 

Botanical  Nomenclature  in  North  America.— London  Journal  of  Botany,  vol.  xxvi,  pp. 
32(5-328. 

Autumn  Woods  in  California.— Garden  and  Forest,  vol.  i,  pp.  422  and  423. 

Bibliographical  Notes  on  Well-known  Plants,  VII-IX,  on  Castalia,  Nymphaea,  Hespero- 
chiron,  Gleditschia,  Unifolium  and  Vagnera.—  Bulletin  Torrey  Bot.  Club,  vol.  xv,  pp.  84  and 
85,  110-112  and  285-287. 

Linnaeus  and  his  Genera  of  Plants. — Bulletin  Torrey  Bot.  Club,  vol.  xv,  pp.  125-128. 

A  Sketch  of  the  Life  of  Thure  Kumlein,  A.  M.— Pittonia,  vol.  i,  pp.  250-2(10. 

Ray's  Catalogus  Plantarum. — Pittonia,  vol.  i,  pp.  176-183. 

New  York  Catalogue  (Review).— Pittonia,  vol.  i,  pp.  184-194. 

Torrey  and  Gray's  Flora  of  North  America. — Pittonia,  vol.  i,  pp.  238-245. 

Contributions  of  William  Trelease.— Pittonia,  vol.  i,  pp.  246-250. 

GEORGE  F.  E.  HARRISON,  First  Lieutenant  Second  U.  S.  Artillery,  Professor  of 
Military  Science  and  Tactics. 

Report  to  the  Board  of  Regents  on  Physical  Training,  June,  1888. 

FREDERICK  GODFRAY  HESSE,  Professor  of  Mechanical  Engineering. 

An  Analysis  of  a  Hydraulic  St^p,  and  the  Results  of  Experiments  with  Regard  to 
Pressure  and  Resistance. — In  Bulletin  No.  2  of  the  Department  of  Mechanical  Engineering. 
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EUGENE  WOLDEMAB  BILGARD,  Ph.D.,  LL.D.,  Professor  of  Agriculture,  Agricul- 
tural Chemistry,  General  ami  Economic  Botany,  and  Director  of  the  Experiment  Stations, 

1.  Pniversitv  Publications.    Bulletins, College  of  Agriculture: 

Bulletin  No. 66     Shall  California  Make  Sophisticated  Wines? 

Bulletin  No.  66 — Principles  and  Practice  of  Pasteurizing. 

Bulletin  No.  <i7 — Misconception  of  the  University  Viticultural  Work. 

Bulletin  No.  68 — Influence  of  Mode  of  Fermentation  on  the  Color  of  Wines. 

Bulletin  No.  69— Wine  Colors  and  Color  Wines. 

Bulletin  No.  70— Abnormal  Deposits  on  Vine  Leaves;  Mysterious  Death  of  Vines; 
Remedy  for  the  Anthracnose  of  Vines. 

Bulletin  No.  72 — Sugar  Beets  at  Fresno. 

Bulletin  No.  74— Vintage  Work  and  Instruction  in  the  Viticultural  Laboratory  in  3887; 
Choice  in  Resistant  Stocks. 

Bulletin  No.  75 — Difficult  Fermentations. 

Bulletin  No.  77— Extraction  of  Color  and  Tannin  during  Red-wine  Fermentation. 

Bulletin  No.  78 —  Report  on  the  Establishment  of  Outlying  Stations. 

Bulletin  No.  80— Progress  of  the  Experiment  Station  Work. 

Reports  of  Experiments  on  Methods  of  Fermentation  and  related  subjects,  during  the 
vears  1886-87.     Advance  sheets  from  the  Annual  Report  of  1888. 

2.  Other  Publications: 

The  Effects  of  Lime  in  Soils  on  the  Development  of  Plants.— Proc.  Soc.  Prom.  Agric.  Sc, 
1880,  p.  33;  Forschungen  aufd.  Gebiete  der  Agric.  Phys.,  vol.  X,  p.  185;  Centralblatt  fur  Agri- 
kulturchemie,  vol.  10,'p.  738* 

The  Methods  of  Mechanical  Soil  Analysis.— Proc.  Soc.  Prom.  Agric.  Sc.,  1887,  p.  48. 

The  Processes  of  Soil  Formation  from  the  Northwestern  Basalts.—  Proc.  Soc.  Prom.  Agric. 
Sc,  1887.  p.  51. 

On  the  Mutual  Reactions  of  Carbonates,  Sulphates,  and  Chlorides  of  the  Alkaline  Earths 
and  Alkalies.    Jointly  with  A.  H.  Weber.— Proc.  Soc.  Prom.  Agric.  Sc,  1888,  August. 

CHARLES  BARTON  HILL,  Assistant  Astronomer,  and  Secretary  and  Librarian  of  the 
Lick  Observatory. 

Occultations  observed  at  Chabot  Observatory. — Sidereal  Messenger,  May,  1887. 
Miscellaneous  observations  at  Chabot  Observatory,  1886-7.— Sidereal  Messenger,  October, 
1887. 
The  Lick  Observatory.— S.  F.  Examiner,  December  22,  1887. 
California  Astronomical  Observatories. — S.  F.  Chronicle,  March  18, 1888. 
Double  nucleus  of  Comet  a,  1888. — Sidereal  Messenger,  May,  1888. 
Double  nucleus  of  Comet  a,  1888. — Sidereal  Messenger,  June,  1888. 
Value  of  Filar  Micrometer. — Sidereal  Messenger,  August,  1888. 

EDWARD  SINGLETON  HOLDEN,  LL.D,  Director  of  the  Lick  Observatory,  and  Astron- 
omer. 

Hand-Book  of  the  Lick  Observatory.    San  Francisco,  June,  1888.    32°,  pp.  135. 

Stellar  Photography.—  Overland  Monthly,  June,  1888. 

Note  on  Earthquake  Intensity  in  San  Francisco,  1808-1888. — American  Journal  of  Science, 
June,  1888. 

The  Total  Solar  Eclipse  of  1889,  January  1st,  in  California.— Monthly  Notices  Royal  As- 
tronomical Society,  vol.  48. 

Occupation  of  47  Librae  bv  Jupiter,  June  9,  1888. — Gould's  Astronomical  Journal,  vol.  8, 
p.  04. 

The  Ring  Nebula  in  Lyra. — Monthly  Notices  Royal  Astronomical  Society. 

Regarding  Sir  W.  Herschel's  observations  of  Volcanoes  in  the  Moon. — The  Observatory. 

Earthquakes  in  California,  Washington  and  Oregon,  1769-1888.  Communicated  to  the 
California  Academy  of  Sciences  in  July,  1888. 

Sidereal  Astronomy,  Old  and  New.  2  papers.— The  Century  for  August  and  September, 
1888. 

Occuitation  of  a  Star  (11th  magnitude)  by  Mars. — Astronomical  Journal. 

Observations  of  the  Lunar  Eclipse  of  July  22, 1888,  at  the  Lick  Observatory  of  the  Uni- 
versity of  California. — National  Academy  of  Sciences.     [By  all  the  astronomers.] 

GEORGE  HOLMES  HOWISON,  LL.D.,  Mills  Professor  of  Intellectual  and  Moral 
Philosophy  and  Civil  Polity. 

Some  of  the  Present  Bearings  of  Philosophy  on  Religion. — In  Proceedings  of  the  Liberal 
Christian  Conference,  held  in  San  Francisco,  November,  1885.  San  Francisco,  C.  A.  Murdock, 
&  Co.,  1880. 

[s  Modern  Science  Pantheistic?— In  Journal  of  Speculative  Philosophy,  issued  April,  1880. 

The  Harvard  '"New  Education."  (Review  of  Professor  G.  H.  Palmer.)  In  Andover 
Review,  June,  1880. 

At  a  German  University. — In  Berkeleyan,  June,  1887. 

A  Synopsis  of  Formal  Logic,  in  Questions. — San  Francisco,  C.  A.  Murdock  &  Co.,  1888. 
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ABRAHAM  WENDELL  JACKSON,  Jr.,  Ph.B.,  Professor  of  Mineralogy,  Petrography 
and  Economic  Geology. 

Building  Stones  of  California.— In  Seventh  Annual  Report  of  State  Mineralogist  for  the 
year  ending  October  1, 1887,  and  the  Eighth  Annual  Report  of  State  Mineralogist  for  the  year 
■ending  October  1, 1888.    Also  issued  independently  as  University  Bulletins. 

WILLIAM  CAREY  JONES,  A.M.,  Assistant  Professor  of  United  States  History. 

The  First  Phase  of  the  Conquest  of  California.— In  Papers  of  the  California  Historical 
Society,  vol.  I. 
The  College  of  California.— Berkeleyan,  December,  1887. 
Historical  Sketch  of    Higher  Education  on  the   Pacific  Coast.— In  Proceedings  of  the 

National  Educational  Association,  1888. 

JAMES  EDWARD  KEELER,  A.B.,  Astronomer. 

The  Time  Service  of  the  Lick  Observatory.— Sidereal  Messenger,  September  and  October, 
1887. 

Electrical  Contact  Apparatus  for  Astronomical  Clocks. — Sidereal  Messenger,  January, 
1888. 

First  Observations  of  Saturn  with  the  30-inch  Equatorial  of  the  Lick  Observatory  — 
Sideral  Messenger,  February,  1888. 

The  30-inch  Equatorial  of  the  Lick  Observatory. — Scientific  American,  June  10,  1888. 

Micrometer  Observations  of  the  Satellites  of  Mars. — Astronomical  Journal,  August  23, 
1888. 

Recent  Astronomical  Work  at  the  Lick  Observatory.— Scientific  American,  November 
10,  1888. 

JOHN  LECONTE,  M.D.,  LL.D.,  Professor  of  Physics. 

Barometer  Exposure. — Science,  June,  1880. 
Flooding  the  Sahara. — Science,  July,  1880. 
Barometer  Exposure.— Science,  July,  1880. 

The  Deepest  Fresh-water  Lake  in  America. — Science,  December,  1880. 
Electrical  Phenomena  of  a  Mountain. — Science,  January,  1887. 
Lightning  Flashes.— Nature,  February,  1887. 
Standing  Tiptoe:  a  Mechanical  Problem. — Science,  April,  1887. 

Vital  Statistics  and  the  True  Co-efficient  of  Mortality.  Illustrated  by  Cancer.— In  the 
Report  of  the  California  State  Board  of  Health  for  1888. 

JOSEPH  LeCONTE,  M.D.,  LL.D.,  Professor  of  Geology  and  Natural  History. 

A  Post-tertiary  Elevation  of  the  Sierra  Nevada,  as  shown  by  the  River-beds. — American 
Journal  of  Science,  1880. 

A  Case  of  Inherited  Polydactylism. — Science,  1880. 

The  Germ  of  Hydrophobia. — Science,  1880. 

The  Relation  of  Evolution  to  Religious  Thought— Pamphlet,  1887. 

The  Relation  of  Biology  to  Sociology. — Berkeley  an,  1887. 

The  Depth  of  Earthquake  Focus. — Science,  1887. 

Phantom  Images  formed  by  Binocular  Combination  of  Regular  Figures. — American  Jour- 
nal of  Science,  1887. 

The  Flora  of  the  Coast  Islands  of  California  in  Relation  to  Recent  Changes  in  Physical 
Geography.— Bull,  of  Acad,  of  Science  and  American  Journal  of  Science,  1887. 

What  is  Evolution? — Popular  Science  Monthly,  1887. 

Relation  of  Agassiz  to  the  Theory  of  Evolution. — Popular  Science  Monthly,  1887. 

Relation  of  Evolution  to  Materialism. — Popular  Science  Monthly,  1888. 

Significance  of  Sex. — Science,  1888. 

Mountain  Formation. — Philosophical  Magazine,  1888. 

Glacial  Motion. — Philosophical  Magazine,  1888. 

Address  on  the  Occasion  of  the  Transfer  of  the  Lick  Observatory  to  the  University- - 
Pamphlet,  1888. 

Evolution  and  its  Relation  to  Religious  Thought.— D.  Appleton  &  Co.,  1888. 

Problem  of  a  Flying  Machine.— Popular  Science  Monthly,  Nov.,  1888. 

WILLIAM  HENRY  MAYS,  M.D.,  Professor  of  Mental  Diseases  and  Medical  Jurispru- 
dence. 

The  Modern  Distrust  of  Insane  Asylums.  Valedictory  Address  delivered  at  the  Com- 
mencement Exercises  of  the  Medical  Department,  University  of  California,  November 
15,  1887. 

WILLIAM  FLETCHER  McNUTT,  M.D.,  M.R.C.S.,  and  L.R.C.P.,  Edin.,  Professor  of 
the  Principles  and  Practice  of  Medicine. 

Mineral  and  Thermal  Springs  of  California. —  Transactions  of  Ninth  International  Con- 
gress. 
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Etiology  of  Leprosy;  a  Report  to  the  California  state  Medical  Society. 
Treatment  of  Hydrocele.— Medical  News,  August  is,  1888. 
External  Use  of  Sulphur  in  Sciatica. — Medical,  News,  July  7,  1888. 

DOUGLASS  WILLIAM   MONTGOMERY,  M.D.,  Lecturer  on  Histology  and  Pathol- 
ogy, and  Curator  of  the  Museum  in  the  College  of  Medicine. 
An  article  on  Trichorexis  Nodosa. 
An  article  on  Leucoderma. 

An  article  on  Anthrax. 

FREDERICK  WELLINGTON  MORSE,  Ph.B.,  Assistant  in  the  Agricultural  Labora- 
tory. 

Bulletin  No.  71— The  Use  of  Gases  against  Scale  Insects. 

Bulletin  No.  73— The  Use  of  Hydrocyanic  Acid  against  Scale  Insects.    August,  1887. 

GEORGE  HERMAN  POWERS,  A.M.,  M.D.,  Professor  of  Ophthalmology  and  Otology. 
On  the  Use  of  Nitrite  of  Amyl  in  Tobacco  Amblyopia. — Philadelphia  Medical  News,  1886* 
Cataract  Extraction  without  Iridectomy.— Published  in  pamphlet  form,  San  Francisco, 
1886. 

A  LBIN  PUTZKER,  Professor  of  the  German  Language  and  Literature. 

Ein  gelostes  Problem.— Oakland  Journal,  January  1,  1887, 
California  Book  Club. — Cal.  Journal  and  Oakland  Journal,  January,  1887. 
Thought  Education. —  The  Morning  Times,  Oakland,  January  24,  1887. 
Goethe. — Berkeleyan,  April,  1887. 

Mrs.  Lane's  Letters  of  Travel. — Berkeleyan,  June,  1887. 

Theodor  Kirchhorl's  Californische  Kuiturbilder. — Evening  Bulletin,  San  Francisco,  July 
30,  1887. 

Los  Angeles.—  Oakland  Journal,  July  7  and  14,  1888. 

Pasadena  und  Umgebung.— Oakland  Journal,  July  21  and  28, 1888. 

WILLIAM  GALT  RAYMOND,  C.E.,  Instructor  in  Civil  Engineering. 

Compound  Transition  Curves. — Proc.  Tech.  Soc.  Pacific  Coast. 

The  Work  of  the  Manual  Training  School.— An  address  before  the  State  Teachers'  Asso- 
ciation of  California,  delivered  at  San  Jose,  December,  1885. 
A  Manual  Training  School  for  San  Francisco. — Overland  Monthly,  August,  1886. 
Manual  Training  and  the  Public  Schools. — California  Teacher,  November,  1886. 

WILLIAM  BRADLEY  RISING,  M.E.,  Ph.D.,  Professor  of  Chemistry. 

Sophistication  of  Wines. — In  Report  of  Sixth  Annual  Convention  of  the  State  Viticultural 
Commission. 

The  Arsenic  Remedy  for  Grasshoppers,  with  reference  to  its  Sanitary  Bearings. — In 
Report  of  Viticultural  Commission  for  1887. 

Report  of  State  Analyst  for  1887. — In  Report  of  Viticultural  Commission  for  1887 '. 

Food  Adulteration.— In  Report  of  State  Board  of  Health  for  1887-8. 

JOHN  JAMES  RIVERS,  Curator  of  the  University. 

New  .species  of  Californian  Coleoptera.— Bull.  Cal.  Acad.  Sciences,  April  23,  1886. 

Contributions  to  the  Larval  History  of  the  Pacific  Coast  Coleoptera. — Bull.  Cal.  Acad. 
Sciences,  II,  5,  1886. 

Description  of  the  Form  of  the  Female  in  a  Lampyrid. — American  Naturalist,  July,  1836. 

Phengodini — Notes  upon  Phengodes  and  Zarhipis. — American  Naturalist,  December, 
1887. 

The  Oaks  of  Berkeley  and  some  of  their  Insect  Inhabitants.  A  paper  read  before  the 
Berkeley  Scientific  Club,  March  12,  1887,  and  published  in  the  Secretary's  Report  to  the  Board 
of  Regents  of  the  University  of  California  for  1887. 

A  new  Genus  and  Species  of  North  American  Scarabseidae. — Proc.  Cal.  Acad.  Sciences, 
2d  Series,  vol.  i,  June,  1888. 

A  new  Species  of  Californian  Lepidoptera. — Proc.  Cal.  Acad.  Sciences,  2d  Series,  vol.  i,  p. 
103,1888. 

Description  of  the  Larva  of  Clisiocampa  Thoracica,  and  References  to  its  Food  Plants. — 
Proc.  Cal  Acad.  Sciences,  2d  Series,  vol.  i,  p.  105. 

Note  upon  the  JEgeria  Impropria,  and  a  Description  of  the  Female. — Entomologica  Ameri- 
cana, August,  1888. 

JOSEPH  CUMMINGS  ROWELL,  A.B.,  Librarian  of  the  University. 

Lyric  Poetry. — Overland  Monthly,  April,  1887. 

The  Sonnet'in  America  ;  an  Essay.  With  a  reference  list  of  eight  hundred  sonnets  by 
American  authors  published  in  magazines.- -Ann  Arbor,  Mich.,  1888. 
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List  of  Printed  Maps  of  California. — Published  as  Library  Bulletin  No.  9, 1887 
Contributions  to  Poole's  Index  of  Periodical  Literature,  and  Supplements  to 
Catalogue  of  the  Theological  Library  presented  by  A.  S.  Hallidie.     ' 
7,  1880. 


the  same. 
Library  Bulletin  No. 


Subject. 


Publication. 


Date. 


Meridian  Observations  of  Fabry's  Comet.. 

On  the  Declination  of  74  Cygni •. 

Meridian  Observations  of  Comet  1881,  III; 
1882,  1;  Fabry's  and  Barnard's... 

Meridian  Observations  of  Comet  1886 
(Brooks  I) 

On  the  Declination  of  74  Cygni 

A  Short  Method  of  Computing  Astronomi- 
cal Refractions  between  0°  and  45°  zenith 
distance 

A  Short  Method  of  Computing,  with  Bes- 
sei's  constants,  the  True  Refractions  for 
all  zenith  distances 

A  Method  for  Measuring  the  Astronomical 
Flexure  in  zenith  distance  for  all  Posi- 
tions of  the  Instrument 

On  the  Horzontal  Flexure  of  Vertical 
Circles 

Note  On  a  Short  Method  of  Computing 
the  True  Refractions 

On  the  Eccentricity  of  the  Sextant 

Ann  Arbor  Observations  of  the  Great 
Comet  of  1882 

On  the  Adjustment  of  the  Sextant... 

A  Short  Demonstration  of  the  Exponential 
Theorem 

Elements  and  Ephemeris  of  Barnard's 
Comet  (September,  1888) 

Elements  and  Ephemeris  of  Barnard's 
Comet  (October,  1888) 


Astr.  Nach.,  No.  2707  ... 
Astr.  Nach.,  2711.. 


Astr.  Nach.,  2712 

Astr.  Nach.,  2735 
Astr.  Nach.,  2703 


Astr.  Nach.,  2708 

Astr.  Nach.,  2788 

Astr.  Nach.,  2818 

Astr.  Nach.,  2818 

Astr.  Nach.,  2832 
Astr.  Nach.,  2832 


Astr.  Nach.,  2838  ... 
Sidereal  Messenger. 


..Januarv  20,  1880. 
February  13,  1880. 

February  22,  1880. 


June  22,  1880. 

December  18,  1880. 


.January  22,  1887. 
June  8,  1887. 


December  17,  1887. 
December  17,  1887. 


March  21,  1888. 
March  21, 1888. 


1888. 

April,  1888. 


Annals  of  Mathematics. 

[Sidereal  Messenger 

<  Gould's  Journal 

I  Science  Observer  -. 


October,  1887. 


Science  Observer 


WILLIAM  MARTIN  SEARBY,  Professor  of  Materia  Medica  in  the  College  of  Phar- 
macy. 

Pills  and  Pill  Excipients.    1878. 

Materia  Medica  for  Pharmacists  (a  lecture),  May,  1881. 

Note  on  the  Decomposition  of  Potassium  Iodide  by  Spirit  of  Nitre.    June,  1883. 

Glass  Houses.    April,  1882. 

JOACHIM  HENRY  SENGER,  Ph.D.,  Instructor  in  German  and  Greek. 
Aristophanes'    Use    of    the    Prepositions.      'ajufpi,  kiti,  jiEta' ,  itapa!  7tepi,  izpo''^ 
Dissertation.     In  course  of  publication. 
A  New  Author. — Berkeley  an,  October,  1887. 
The  Credit  System  in  Grammar  Grades.— Pacific  Ed.  Journal,  January,  1888. 

ADOLPH  SOMMER,  Ph.G.,  Assistant  in  Chemistry. 

Improvements  in  the  Manufacture  and  Application  of  the  Compounds  of  Chloride  of 
Sulphur  with  Fatty  Bodies. 


FRANCIS  HOVEY  STODDARD,  A.M.,  Instructor  in  English. 

Accent  Collation  of  Csedmon's  Genesis  B.— Mod,  Lang.  Notes,  2:  83-7  (April  18 
7c  Plays  and  of  Abraham  and  Isaac,  a  Norfolk  Mystery. 


■Mod.  Lang.  Notes,  2: 


Review  of   Yoi 
172-4  (June,  1887). 

The  Csedmon  Poems  in  MS.  Junius  'Xl.—Anglia,  10:157-107. 

Conditions  of  Labor  in  England. — Andover  Review  for  August,  1887. 

References  for  Students  of  Miracle  Plays  and  Mysteries.— Library  Bulletin  No.  8,  Uni- 
versity of  California  (December,  1887). 

The  Uses  of  Rhetoric— Academy  (Syracuse)  for  October,  1888. 

Tolstoi  and  Matthew  Arnold.— Andover  Review  for  October,  1888. 
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IRVING  STRINGHAM,  Ph.D.,  Professor  of  Mathematics. 

Mathematics  in  Grammar  Schools.  Address  before  the  Alameda  County  Teachers' 
Institute,  6th  October,  1885,  and  before  a  Teachers'  Conference  at  the  University,  13th 
November,  188(5.— Oakland  Evening  Tribune,  7th  October,  1885,  and  Pacific  School  Journal 
for  November,  1886. 

On  the  Measure  of  Inclination  of  two  Planes  in  Space  of  Four  Dimensions.  Read  (by 
title)  before  the  American  Association  for  the  Advancement  of  Science.  Cleveland  Meet- 
ing, August,  1888.     Abstract  privately  printed. 

LEANDER  VAN  ORDEN,  M.D.,  Clinical  Instructor  in  the  College  of  Dentistry. 
Amalgam  Alloys. — In  the  Transactions  of  the  California  State  Dental  Association. 

ADOLPH  HANS  WEBER,  Ph.B.,  Met.  E.,  Temporary  Assistant  in  the  United  States 
Agricultural  Experiment  Station. 

Report  to  the  State  Mineralogist  on  Geological  Field  Work.  January,  1888.— Seventh 
Annua!  Report  of  the  State  Mineralogist. 

On  the  Mutual  Reactions  of  Carbonates,  Sulphates  and  Chlorides  of  the  Alkaline  Earths 
and  Alkalies,  by  Professor  E.  W.  Hilgard  and  A.  H.  Weber.— Ninth  Annual  Report  of  the 
Society  for  the  Promotion  of  Agricultural  Science,  1888. 

EDWARD  JAMES  WICKSON,  A.M.,  Lecturer  on  Practical  Agriculture,  and  Assistant 
Superintendent  of  the  Experimental  Grounds. 

Reports  on  Grasses,  Forage  Plants  and  Cereals,  on  Economic  Entomology  and  Insecti- 
cides and  on  Seed  j^nd  Plant  Distributions.— In  the  Report  of  the  College  of  Agriculture  for 
1886-7. 

Bulletin  72  of  the  College.— On  the  Hessian  Fly  and  Resistant  Grains.  August  12, 1887. 

Bulletin  75  of  the  College  of  Agriculture— On  the  Spray  and  Band  Treatment  for  the 
Codlin  Moth,  November  17,  1887. 

The  California  Mission  Fruits. — In  Overland  Monthly,  May,  1888. 

The  Vacaville  Early  Fruit  District  of  California.— Published  by  California  View  Pub- 
lishing Company,  San  Francisco,  1888. 

Bulletin  81  of  College  of  Agriculture. — On  Distribution  of  Seeds  and  Plants,  December 
10,  1888. 

California  Fruits,  and  how  to  grow  them.— In  Press,  January,  1889. 
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FINANCIAL  STATEMENTS. 


Statement  of  expenditure  of  the  State  University  Fund,  as  directed  in  an  Act  of  the  Legislature 
of  the  State  of  California,  entitled  "An  Act  to  provide  for  the  permanent  support  and 
improvement  of  the  University  of  California,  by  the  levy  of  a  rate  of  taxation,  and  the 
creation  of  a  fund  therefor."     [Approved,  14  February,  1887.] 


1888. 

Dr. 

Cr. 

March  1  . 

By  cash  on  Controller's  warrants       

$738  32 

2,500  00 

700  00 

20,000  00 

2,496  54 

56,108  57 

$56,000  00 

20,580  79 

5,962  64 

May  31-. 
Julv   23.- 
June  30.. 
Aug.  15.. 
Sept.  13.. 
Sept.  13.. 
Oct.    13.. 

By  cash  on  Controller's  warrants    

By  cash  on  Controller's  warrants . 

To  C.  L.  Crisman.  U.  S.  Experimental  Station  Building 
To  C.  L.  Crisman,  IT.  S.  Experimental  Station  Building 
To  C.  L.  Crisman,  U.  S.  Experimental  Station  Building 

To  H.  A.  Palmer,  land  for  reservoir __ 

To  C.  L.  Crisman,  U.S.  Experimental  Station  Building 

To  amount  reserved  for  the  purpose  of  constructing 

a  new  chemical  laboratory __    

Totals 

$82,543  43 

$82,543  43 

Statement  of  Expenditure  of  Agricultural  Experiment  Station  Fund. 

1888— March  16— To  E.  W.  Hilgard,  traveling  expenses  in  discharge  of  duty $19  95 

March  31— To  E.  J.  Wickson,  salary  for  month  of  March 200  00 

March  31— To  K.  McLennan,  salarv  for  month  of  March 70  00 

March  31— To  F.  W.  Morse,  salary  for  month  of  March 100  00 

March  31— To  M.  E.  Jaffa,  salarv'for  month  of  March 100  00 

March  31— To  G.  E.  Colbv,  salary  for  month  of  March 75  00 

March  31— To  A.  H.  Weber,  salary  for  month  of  March 100  00 

April  5 — To  labor,  as  per  March  payroll 748  30 

April  5 — To  H.  McCaskell  Companj^,  blacksmi thing 16  35 

April  5 — To  San  Francisco  "Chronicle,"  advertising 27  85 

April  5— To  Union  Box  Factory,  fifty  double  crates  with  baskets 21  50 

April  5— To  J.  J.  Evans,  stationery  .'._: 22  75 

April  5 — To  Alexander  Filipello,  making  cuttings  on  University  plot 30  62 

April  5 — To  Alexander  Filipello,  hire  of  wagon  and  horse 2  50 

April  5 — To  Justin.  Caire,  chemicals  and  apparatus  for  Experimental  Sta- 
tion   128  40 

April  5— To  Dewey  &  Co.,  bulletins 9  00 

April  5 — To  O'Connor,  Moffat  &  Co.,  twentv  yards  sheeting 5  50 

April  30— To  E.  J.  Wickson,  salary  for  month  of  April 200  00 

April  30 — To  K.  McLennan,  salary  for  month  "of  April 70  00 

April  30— To  F.  W.  Morse,  salary  for  month  of  April 100  00 

April  30— To  M.  E.  Jaffa,  salary  for  month  of  April 100  00 

April  30— To  Geo.  E.  Colby,  salary  for  month  of  April -..  75  00 

April  30— To  A.  H.  Weber,  salary  for  month  of  April 100  00 

May  9 — To  Labor,  as  per  April  payroll- - 689  75 

May  9— To  the  "Examiner,"  advertising  - 74  65 

May  9 — To  San  Francisco  "Chronicle,"  advertising 71  75 

May  9— To  K.  F.  Warfield,  grape  cuttings 29  00 

May  9— To  Joseph  McClain,  fifty  gallons  coal  oil 12  50 

May  9 — To  H.  L.  Whitney,  excavation  and  brick  work  for  Experimental 

Station  Building 1,644  35 

May  9 — To  Mrs.  Chas  Krug,  grape  cuttings... 23  87 

May  9 — To  Patterson  &  Co.,  expressage 11  00 

May  9— To  Henry  Maloon,  moving  old  viticultural  laboratory 195  00 

May  9— To  Wells,  Fargo  &  Co.,  expressage - ---  2  55 

May  9— To  E.  W.  Hilgard,  traveling  expenses  in  discharge  of  duty 21  25 

May  9— To  J.  Muir,  grape  cuttings 6  00 

May  9 — To  L.  Fowler,  grape  cuttings  ..  . -. 2  00 

May  9— To  Felix  Gillet,  grape  cuttings 3  00 

May  9— To  R.  Meyer,  car  fare  to  and  from  Piedmont ---  1  10 

May  9— To  Wells,  Fargo  &  Co.,  expressage. 1  25 
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1888— May  9— To  Neville  ct  Company,  five  hundred  sample  sacks $8  75 

May  9  -To  Klinkner  &  Co.,  one  rubber  stamp .. 1  00 

May  9    To  E.  W.  BUgard,  traveling  expenses  in  discharge  of  duty 12  50 

May  9    To  Wells.  Fargo  &  Co.,  expressage 12  10 

May  9— To  K.  D.  Fearey,  altering  watering  pot 1  00 

May  9— To  M.  E.  Jaffa,  traveling  expenses 2  30 

May  9— To  Wells,  Fargo  &  Co.,  expressage 42  15 

May  9— To  Trumbull  &  Beebe,  one  thousand  tree  labels 1  00 

May  9— To  Justinian  Caire,  padlocks,  etc. - 5  45 

May  9— To  K.  W.  Hilgard,  traveling  expenses  in  discharge  of  duty 25  10 

May  9— To  Wells.  FargoA  Co.,  expressage 19  39 

May  9— To  the  •'Examiner,"  advertising 37  50 

May  9— To  E.  Dennv  &  Co.,  one  dozen  sheets  cross  sections 60 

May  31— To  E.  J.  Wickson,  salary  for  month  of  May 200  00 

Mav  31— To  K.  McLennan,  salary  for  month  of  May 70  00 

Mav  31— To  F.  W.  Morse,  salary  for  month  of  Mav 100  00 

Mav  31— To  M.E.  Jaffa,  salary  for  month  of  Mav 100  00 

Mav  31— ToG.  E.  Colbv,  salary  for  month  of  May 75  00 

Mav  31— To  A.  H.  Weber,  salary  for  month  of  Mav 100  00 

June  30— To  E.  J.  Wickson,  salary  for  month  of  June 200  00 

June  30 — To  K.  McLennan,  salary  for  month  of  June 70  00 

June  30— To  P.  W.Morse,  salary  for  month  of  June 100  00 

June  30— To  M.  E.  Jaffa,  salary  "for  month  of  June 100  00 

June  30— To  G.  E.  Colby,  salary  for  month  of  Juue 75  00 

June  30—  To  A.  H.  Weber,  salary  for  month  of  June 100  00 

June  30— To  labor,  as  per  May  payroll ...a 599  03 

June  30 — To  labor,  as  per  June  payroll  — 1 507  75 

June  30— To  F.  W.  Krogh  &  Co.,  one  Economy  horse-power  and  one  No. 

2  triple-acting  irrigating  pump  and  fittings   ._. 178  65 

June  30— To  J.  D.  Lindner,  grubbing  ninety-four  trees,  at  $3 282  00 

June  30— To  C.  L.  Crisman,  first  payment,  as  per  contract,  for  construc- 
tion of  building  at  Berkeley 1,061  68 

June  30— To  J.  D.  Layman,  clerical  work 13  00 

June  30 — To  A.  T.  Cotton,  galvanized  casing,  etc.,  for  well 47  45 

June  30— To  J.  D.  Lindner,  building  fence 136  50 

June  30— To  John  Hambleton,  boring  well 60  00 

June  30— To  Clinton  Day,  architect's  commission 82  22 

June  30— To  W.  G.  Raymond,  survey  of  Amador  Station 75  00 

June  30 — To  Congdon  &  Co.,  coal  oil,  etc. 15  55 

June  30— To  G.  G.  Wickson  &  Co.,  one  Remington  type- writer 97  50 

June  30— To  G.  G.  Wickson  &  Co.,  one  drawer  desk  . 17  50 

June  30 — To  J.  Schultzbach,  four  rain  gauges 21  60 

June  30 — To  Oakland  Gaslight  and  Heat  Company,  four  thousand   five  • 

hundred  cubic  feet  gas 12  40 

June  30 — To  Patterson  &  Co.,  expressage 12  50 

June  30— To  W.  G.  W.  Harford,  for  board  of  men  at  Piedmont 5  10 

June  30— To  Joseph  McKeown,  car  fare  to  and  from  Piedmont 1  10 

June  30— To  James  Stutt,  car  fare  to  and  from  Piedmont 1  10 

June  30— To  H.  McCaskell,  blacksmithing 10  50 

June  30— To  Dewey  &  Co.,  bulletins 9  00 

June  30— To  J.  G.  Wright,  twelve  sacks  and  twenty-five  pounds  rope 2  50 

June  30— To  E.  W.  Hilgard.  traveling  expenses  in  discharge  of  duty 23  40 

June  30— To  Wells,  Fargo  &  Co.,  expressage 11  20 

June  30— To  P.  Blakiston,  Son  &  Co.,  books  for  laboratory 9  94 

June  30— To  John  Wiley  &  Sons,  books  for  laboratory...* 8  47 

June  30— To  Gladding,  McBean  &  Co.,  tiles . 125  60 

August  15— To  Bull  &  Grant  Farm  Implement  Company,  three  harrows..  87  00 

August  15— To  Baker  &  Hamilton,  tools  for  stations.  ..* 177  30 

August  15— To  J.  Carie,  colorimeter 15  00 

August  15— To  James  Stanley,  one  Compton  gate 17  50 

August  15— To  J.  D.  Mason,  building  cistern  and  material 117  40 

August  15— To  E.  Ginocchio  &  Bro.,  provisions  for  laborers. 8  75 

August  15— To  E.  Ginocchio  &  Bro.,  wire,  staples,  and  wheelbarrow 63  51 

August  15— To  W.  L.  Fortner,  labor,  building  cistern 69  00 

August  15—  To  N.  Trabucco,  timber  on  tract  donated  to  Experimental  Sta- 
tion   50  00 

August  15— To  L.  Newman  &  Co.,  six  barrels  cement 42  00 

August  15— To  A.  French,  three  hundred  posts 37  50 

August  15— To  Luigi  Cumo,  labor,  building  fence  and  reservoir 36  00 

August  15— To  R.  Johnson,  labor,  building  fence  and  reservoir 30  62 

August  15— To  F.  Mace,  lumber 23  77 

August  15— To  George  Mellas,  labor,  building  fence  and  cistern 14  00 

August  15 — To  A.  Caminetti,  buggy  hire,  etc. 9  00 

August  15— To  S.  W.  Bright,  meat *for  laborers 3  40 

August  15— To  T.J.  Clapp,  building  fence 80  00 
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1888 — August  15 — To  San  Joaquin  Lumber  Company,  lumber $580  53 

August  15 — To  Woodin  &  Little,  hose  and  couplings 119  14 

August  15 — To  D.  D.  Shaff,  labor  in  obtaining  water  for  analysis 2  50 

August  15— To  P.  M.  Schuitz.  one  hundred  and  sixty-five  pounds  nails  ...  8  00 

August  15 — To  C.  Dunning,  one  keg  nails .  4  50 

August  15 — To  San  Francisco  Chemical  Works,  nitric,  muriatic,  and  sul- 
phuric acids 28  17 

August  15 — To  California  Furniture  Manufacturing  Company,  furniture 

for  laboratory.. 129  00 

August  15— To  Hawley  Bros.  Hardware  Company,  tools  for  stations 589  50 

August  15— To  F.  Korbel  &  Bros.,  two  small  tanks 22  00 

August  15 — To  Southern  Pacific  Milling  Company,  lumber  and  nails 007  18 

August  15 — To  Justinian  Caire,  supplies  and  apparatus  for  laboratory 110  35 

August  15— To  Henry  W.Taylor,  lumber... 83  24 

August  15— To  J.  H.'Holden,  kegs 109  25 

August  15— To  H.  McCaskell  &  Co.,  blacksmithing 13  05 

August  15 — To  N.  B.  Byrne,  postage  stamps 15  00 

August  15 — To  Bausch  &  Lomb  Optical  Company,  microscope  and  acces- 
sories   223  00 

August  15 — To  California  Pottery  and  Terra  Cotta  Company,  flower  pots.  101  00 

August  15 — To  Truman,  Hooker  &  Co.,  plows  and  harness 150  70 

August  15— To  Pay ot,  Upham  &  Co.,  stationery 24  00 

August  15— To  Henry  J.  Green,  four  anemometers 94  00 

August  15— To  C.  D.Harvey,  heating  apparatus 400  00 

August  15— To  Neville  &  Co.,  three  cots 15  00 

August  15— To  West  Coast  Furniture  Manufacturing  Company,  furniture 

for  laboratory . I 103  50 

August  15— To  M.  H.  Bailey,  hauling  lumber 17  00 

August  15 — To  Herbert  R.  Spencer  &  Co.,  accessories  to  microscope 210  00 

August  15— To  Oakland  Gaslight  and  Heat  Company,  gas 52  80 

August  15— To  Standard  Soap  Company,  three  bottles  refined  glycerine  ..  5  40 

August  15 — To  San  Francisco  Gaslight  Company,  ammonia 8  00 

August  15— To  Dewey  Engraving  Company,  electrotypes 7  50 

August  15 — To  Pacific  Saw  Manufacturing  Company,' one  six-foot  cross  cut 

saw 6  00 

August  15— To  Hicks  &  Judd,  binding  three  sets  report.. 2  70 

September  15— To  Justinian  Caire,  supplies  for  laboratory 75  03 

September  15— To  Justinian  Caire,  madder  root 7  50 

September  15— To  Justinian  Caire,  two  barometers,  etc. 130  88 

September  15— To  Justinian  Caire,  thermometers,  etc.    57  85 

$15,007  40 

•Less ----  J7_40 

$15,000  00 


Of 


